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st»rot«lal Tetragqjga 
tn th« r«eeat pas t , a t teapts wsr@ «idd« to synthealaM 
<ftff«»r«Bt t«tr«»ol^« in our la&v^ratory wbicb aaajr ba of putentinl 
b i o l o g i c a l alstti f ioAaee. Kor tbl« purpoa^i a systftnatio study 
of saturate^ and u««aturat»d totrastolaa froa 3 ;(reiioi4istart<-ri«oa@ 
( T ) , i t s :ij*ao<itO)iQf analofiia ( f t ) and i t s Si-HHalo aaalogu^a ( I t i 
nn^ TV) wai uarlartakfta. In addit ion to t l i i s , un«aturat«d 
t«»tra«ol9a nmre a l so ayothaaisad fro« 3 p-ao^toxyoholest-S-en-T-
fma (v) afld eHol«»st'«4-<»n©-3,6'-dl<»n« ( V I ) . fba {>ra9eat worSt ttaals 
with tH«> synthaaiii of aatarated as wall as unaaturatad ta traxo les 
frofrt tbft ctiolaatnna an<i th@ j -n i l tos tm^ sarlaa* file stutistrat^s 
snh|«»at«d to tha reaotion Itioluded, 5-bro«o-i3xr®^**^®**^***"^" '^*« 
<VTf), I t s 1| •Hio<»to.sy analoiitta ( v i l i j , 3|-ao#tO30'''-5'<-i - « l t o s t a n -
fim^ni* ( f t ) , 3i—ao«toty-1 -»?»1 toat-S-en-T-oaa ( x ) , ohole«t-:i-«rt-
'i'-onti (XT) and 3 , ; ,6 \ -dibroaocholeataa- l -one ( K l l ) . Ihe reaotlan 
of thf» sttbstrataa (VII - Xll ) farnl«had the corrc^suondiug 
<9onot«traB'>l49ff« The 9vnt{iasi:» of 4-anOjjjf6,7-d^tatraaole aaiatlB» 
(XX ao«l V<1) w©r« a l so aoniairi»d wh*H£i tHa 3 / ^ r o a o t a t r a » a l a « 
(TTTT and XIV) wera r«flax©d with pvrldina. fhe »yntho»is of 
ni8t(^tr«iB0l« (XKIV) was a l s o carried out fruei tfte taiaotetrazole, 
-1-«*o-««aza'-^^-*io»oe»ioloBt-i'-eao/"G,7«Hi_7tatr««ole (tXXIl ) , 
Par t - I 
s t e r o l t t n l T0traat>l#a 
In t i e r«o«nt pm»i, a t t e a p t ^ w«r© aade to synthestix^^ 
d i f f e r e n t t 6 t r R « o l e , tfi our I rsUorRtory whlott a«jr uo of a o t a a l l a l 
M oloi - lc^l « i ^ n t f l e . , a c e . For tfii« purna»^, a sy«ti,«iot.ic siu4y 
of «attjrnt.^i ,wd ims...tiir/,,te.J t i f t raaoles , fr..M.a 3?(-e>u»l«!itaa-ri-tmo 
f T ) , t t s 1f-««5etnty sMlRl0«i: = ( i n nwt I t s 3/^-!iala analo,^ao« ( i l l 
nn^ vn mnn tm^«rt0km%, Jn M l i t l .n to t h l « , u a s a t u r a t e d 
Ifftfnaolo^ w«re a l so !3ynthi?fit)89'1 froa .l/ 'oaootaxyc:iolest-<3«eii«7-
on^* ^V) fiUfl chol<»»t-4-Qn«-3,n»(i|on0 ( v l ) , fii** j tres^at work <i«ais 
wittj th» n y n t h e t l i of so tu rn tod as well a« a a s a t u r a t e d t e t r a « o l « 8 
froKi the ol iolei lat te an^l t»ii© / -"nitontmiv a e r i e s . TU© s u b s t r i i t a s 
pi»ib)f»<?t«»d to the r^iwstto.j inolt tdei) , 5»bro«o—ac^.-cholaataa-ri-oae 
(VU^t I t * 3P-ao«toxy annlouue (V11T), 3/^-ac«taxy-^'^-/*-altoatakn* 
^l-nn-* a t ) » , lf-ae«toxy-P-sM' '-»«t-5«en-7-ono ( ' U , c '»olest-<i-«n-
l^nn** ^ t l ) fn<5 5 i / ,n /5 t ! lnro#oo!oU3t«n-3-one ( X l l ) , Ttte r»«ctl.>o 
^ t tMr^ «ubsl r t t f i s (Vil - XU^ furnl^Uod trie corrospandltig, 
tin^tetr^^tM^^«* m« nyntH^^i^ '^f 4 . e « o / - e . 7 - d J t e t r a i . « U ^ a l c t l o « 
^rr^ «»f« als** ae ' i levea «l»«a the 5</.-l»ra.*ototra«oi«» 
^ « v } wer# r^nam^ with p y r M i o e , tu« .yn tUes la of 
. . . « « ^ ««* ftl^^o c a r r i e d oat f r >« tUa .«.motatraaoU., 
Kilt 
tho proluctii Mo ol»tal««MJ w«re oliarftOt«ris&ti by their 
^Qftotrtil bdhiivlour and oh<»«lo»l truasfornat ioas* the oatooaie 
nt the f>r«9«nt iituiSy in wtjowa i a the fol lowing f lo« aiideta. 
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t f , ^ / 
( t x i i r ) 
mn^ nr. 
( XXIV ) 
( v ; 
U t p a n t « w«re n l so sund** to otjtuin the l«ctii?3s f raa the 
« « b s t r n t p s , 1 "^©©tOTty-S ^ (-*«4 tO8ton-6-on0 (IX) ana .1 j*-i^petoxy-
i•*«^ f:ost-'^-««a-7«c»n«i ( X ) . To nehiev© l l i l s , oiil»«»8 of tho Au^s t ra tas 




mm A«0 N - H 
( X ) (XWII ) ( \\I X) 
( T i ) 
fart - II 
nnr^rer-^ittj^f^r oxid»ti<m of atarotdlftl icatonea 
Th© f>r«vto>w work fro® our lAboratorl«>s wei cono^rned 
•mi*h tHf! fieraelf! nni^ntion of s a t u r a t e i l mn well a« uaaa t a ra t»d 
«t«»rol<fnI fci?ton««, f»ifl salmtrmttiH emplQyi*^ for .«ueb stadi^sa 
I tifl'iflef* ehfil^9t~5-«n-7-oa(i» ( t x x ) . I t s 3i-aoetoaty arjaloj^ue ( ¥ ) , 
1 i''-h«lo-.1 •^»tol«?stan-6-ori*»» { I I I , IV aoci XXtl) , 3<, S-cyolo-S,^-
«r'»ml«»t«ri-6-nn* (XKXIIJ, S-broao-SNTOholestan-^j-on© ( V I I ) , i t s 
1j««c«tOTry mialo«!;ue ( V l l l ) , (}hoIe9t«*3,5«>clioQ-7«oae ()w\Xin)» 
«?iol<»«»tf<-3,4-<il#ti-§'-on« (Xi:\TV), clioleat-4-Ki»fte-3,C»*(iioa»j (V'l) , 
f> ?-tjroaooholf»!it-i-«o-3-on« (X^^XV), aotli^fl 3-keta*5,d<-sooocnal(<»»i<m~ 
5-oat*? ( TX^r ) , w#tNyl--3-kat«-4,'3-««coo?}Ole!«t-.J--«a«-<Ei»oate ( 'ClK^U/, 
!B«»thyl-?i-ltf»to-4,5-9eeoetiole»tan-4-oate ( CKKVIll), oiialeat«4<-tta» 
'^»oni» ( <XXlx)f i t s 3 —acetOTjy atialog«t« {XL} aad 4-c^ftoetunyeaalest* 
i KXKU) 
<nt) 
(trxin) (xxxrO ( X%'0) 
COOCH, 0 \ caut^. 
{I tvwi ) (XXKVU) 
HjCooe 
(^xxvi f r ) 
(nu) 
Til oontlnttistlon of the work oarrled out on tifte p#riieldi 
<»vl<}atloii of s t e r o i d a l k«it9ii«8« uaoi^plorod and jrat • a « i l y 
fieoftSflilbls ^etonei b<>longing to the ohol^stane and tii« ? « 
sltOfitiBi© iiorli»« nataoiy, 3!'-ttootoxy--5 ^^  | *8lt09tan-i$-one 
fTT), 1r-ae«»tosy-5-^ydroxy-5 A«obiol»»taii-S-aa« ( X U I ) «i»d i t t 
'?j«ohlor'» wialoguw ( K U f l ) wsm subJ«oted to the s ie i i lar reaotiQa 
«on<11tlon«. The p«r«etd oxidat ion of ( IS) l^d to t^ i« foraai ia» 
•jjf both th© f^^m aod 7-oata iaoaors* This observati m wa« fauad 
t o he contrary to tha e a r l i e r report of fonlcea aod ^i lea on 
tha oieirtation of 3 i^aoetoay-^ <<-«bolestaa-^->oiie (Hi aad Sx-
etiiolftstfm-4-^ne ( ! ) • Obviously, tU« f^eraoid oxidation of 
^-te^toateralds can uo aiore be said to b« a i itdreo»p«oifio 
prmmmti nrovldlng only tha 8-osra imymetr ttirougtt » a i g r a t i s of 
ff marf* t'ibsititutad C_ rftlati^g t o C-, f i l l s discrepancy proapted 
un to rf>inv»fitigate the pornoid oxidation of (I - iV) and 
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! t w«9 e>i»«f»rv«»<1 tha t n i l tHe Xetones ( I - I V , I t *»ao ^U»i 
«»TOf»rkt (XXTff) f»rovlt1«*d both tfte isosMirs. Tlia only e x o e p t l m 
vmn tbf» cycloicwtono ( XXtll ) wii*>re C5-«dgr«ted q a g u i t i t « t l v « l y , 
Tt wss f%lHc> ijoteff tha t In 3 -cbolesit«M-6-one ( I ) slevolU of any 
mrih'^t\t*ii*nt (%t CI , C5 fid .^ r?!it«»»1 ?iro jon«1l<irflint ly t o ai»aat 7a:», 
( « ) 
TH# ttriiietiirftsi wwro un«t|tttvo0al ly e«tabl i she4 on the baaiii of 
innetrnl Qhnr»ot9rtfltto» t^nd ctiealeal treasfomatiOitSy *ome of 
which or« outllii«<1 below. 
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(MV) ( U I I ) 
( x i ) 
1. OH/n^m 
2 . W,0* 
2 - j . 
( L t T ) ( b i a i ) 
.•<«-«ayl a loo ' i o l 
f t W T ) f?, CI ( X W i ) 
?* ft-assy! rtleohol 
(xil) 
f t safty bo €in>nr.lu6**4 trnm t h t « studjr t t |nt l!ioug«i C-
«•! ff«r« Trotn 05 in tho aa!|nit«ide of s u t b s t i t u t l o a , i t has 
eonsl?!«r?i>»l© j s l f ra to ry ap t i t udd l a th« B««y«r -^ ' l l l i g0 r ox ida t ion 
of 5-^«»t»«terf>ld<», "4oreov0r, tli« ooursie of tuo^ ox ida t lou i s 
lnf1aene#ti hy C3-9 i ibs t i tu t i an« 
na«y«r -Vl l l lg©r o x i d a t i o n of ( X U I ) was c a r r i e d out t o 
««ft th« 9ffaot of C5-<0fl on ths ooorse of r e n c t i o a , ihe ic^toae 
(TLt r ) ander tli« r««ietlr>n e o a d i t l o a t afforded 3p-«c»toxy-<i-
hydrosy-T-Ojc«-^-ho«o-N'5-^of»0l®»t«a-6-e>n© ( L K t l ! ) «a»d 5- l t e to -5 , i i -
^»foehol«»9t<-3>-«ni«6«-ol0 ae ld (L.XIV'), i l i s i l a r l y , lb« perbsn^olc 
nel'J oii-r 'ntton of ( t t j I I I ) g«V« 3 j-chlaro-T-Ojca-'S-rjajaocsiolost-
4-«n-^<-on» (!*W I und a^ lhy l 5'-lt«to-5,6-»ecrtciiol#«t--3-H»tt-0-K>ate 
f t X W T l ) , The a t r u o t u r e s wer« e s t u b l i s h e d on tli® tmsla of tn©lr 
«»n»etr«l vsl»i#»fi snd ehoniea t t r ans famte t l an ! ! as snowt* i>»low. 
%Si 
co,*u 
( U X I v ) 
(xlU) 
-^"^^o ^ c . Gdini 
'^2h 
COOCH. 
( f . tTV) ( ^^XV'II ) 
VlT 
.V. • ( \S.XVl l ) 
(xf. i T r ) ihW) 
( a ) . "v • f- -^ -fB9 ft t mr at ltd 1C« t ooe < 
*>t«rotdal -s , I -tai9«turat«i3 k«tc»a«9 li«re always boau 
thfl> e»ntriF» of a t t r a c t i o n f«r t h e o rgan ic oltottista «« tlt^se 
f«v«» a wl'i* v a r i e t y of r«imrraag;e4 i>ro<lnci» utidsr pernold 
o r l d « t t o n ooo<tl t ton». Is» the hope of g v t t l a ^ »omn l i i t e r d s t i n g 
r i»«ul t« , 'J j-aoelomy- | • s l t o s t - S - e n - T - o a © (x ) wan t r e a t e d wllu 
n©rb<!»!Hs?olc Aclfl, rite ketone { X) gav« ttio f o r i ^ l l ac tone (<*SVli 
an*l m n->r-««eo ac id ( U W H ) as th*? ?ira!uct» of tJ»c r e a c t i o n . 
Thf» utrt ict ' i r© e l i m i d n t l o n was done an the bf» ls of s p e o t r n l 
oh<*ervntlon9 and oH«»»leal t r aAafo raa t lona* 
ixir} 
Aeo 
*^  10^31 
^ ^ ^ ^ ^ 0 Qom 
(X) (L^l) ( L « r i i ) 
rj Qmm 
c^a^a 
^ ^ ^ ^ - ^ 0 COK ica. 
(uxvii) (LXVIU) 
(b ) €aol laotoaef 
The <A«yer-Vt l l l g e r approach i n ttia pa»t In our laDoratary 
and )9l«»<»^er« t o the forai«tlon of (&nol laott>a<>s from x , j -
'm^nl<ir«t®d tcftton««i belonging t o the o^olftstane s e r i e s proif«d 
t o b« <ftseotirn^iag ma i t furni«lt«d s e v e r a l p rodao t s ©xti^pt tii« 
( « • ) 
V*17 
(XXtlX) n, If 
iUXX) U, ;^ A0 
Ifnw^^r, l a our hAatlii tUm Hrnnf mppromoh r e s u l t e d in tim 
ffirmmtton of «nol l«iot9a#s tieia«ly, 3; -fMSfltoxy-Kj-oxa-^J-hoao- /«-
f s l tn i t - i - en -T-on® (LKXll) anrf Ta'(-^lyd^osy--3r-aoet05^y-i6«oxa--ii-
h o « o - ^ - j i l t€»»t-4-«»ii-T-on© ( L X i a n ) frifca 3 | ^ a c « t o x y - f - » l t o s t -
4.«fi«<^«.on<i (tiXXt) h ^ l o a f l a f t o j - u t t o s t o a o s e r i e s . lUe 
«tr«ct«rf»» wire Qhorae te r lxad « l t h th« li<*lp of s p e c t r a l v a l a a a . 
.4c''* 
( lAXl ) 
^lO^ai 
AeO 
( i ^ ^ a i ) 
^CjV^ft »^o 
.\o i 
4 0 ^ 
(uxaru 
Gomi 
( t .VYf V * 
(xvi 
Tho oht»«le«l Atipoort to favoar of tJie strootur© (JutJUI) 
wait of>ti«tncK} «rh<m tHf» «»aae enol l«oto£i« (btXI i ) was obtalaed 
Jielff (LtXtV) «fith aeo t lo anliydrtda and fas«<l<*sadliia aoe ta te . 
Thlt iai»th!»fl In th« uaat wft» asi^aosed to be ttie a l ternate route 
for th*> synttusala of suoh «n«»l lactones* 
Part - 1 1 1 
Jaag ^peotroaatry of s tara idat f e t raao l ta 
S0V«rnl ooiMiunieatians on the syathasla of $it«roldal 
t«trft?tol««i hnvft apn^nred froi^ our laborator ies in ttxe recent 
n?iflt, Thfl uraaant «t«dy f« cooeoraed witU the woas spectroaetry 
of f<»w '»f thoa, nanoly 3|-hydrosy«7a»a««-l3-hoaii>cu>>I»^st-S-«no 
/~7«,7«-d_J7t«**"««<*J« {LtrxVf), 3r-«hloro«'7a-aKa-i2'^aaoohoiest-3* 
«no/*'Ta,7-dJ^tetras«ol«^ (UXWI), 3 r-aoetojcf-Ta-aza-Ji-hoawKJliolsSt-
•j-©no^7a,7«dJ7t«trf!«ole ( L t W l l ) , 6-a«a-*J-hoao-3 v ^ - c y c l o - 3 s^ 
eho!«»at«no/*6,7«-d^t«tra«ol9 ( L t W I f l ) aa<1 3-a«a-A-aoaoo'ioleat-
4 a - a n o / " 3 , 4 - d ^ t « t r n x o l 9 ( L m s ) . 
( L t W ) %', s»H 
( l / tWT) t , CI (Lvax) 
( 3fV 11 ) 
The t9tr««oI«s (LtW - LXWXI) fiave olo8« ro^emblanee 
111 t»i0lr utrootureA wad i t wii» asstmed that taey would fallow 
fitsillwr frapiei i tntlon i»att«»rn, thu« o f fer ing tm ^xeel loat B«aii« 
for th<»tr eH«r»ct«rl«iit ion by Basis speetroMetry. Ptie peak «t 
m/t» I t s iJi Qf*mmm In a l l tti« thr«e t a t r a s o l e s (l*XXV - LKWU) 
niiff i t » romntton in t h - o»»o of (b%iy) oan bo 9)io«o as given 
-a,o 
1,3-^Uiai nat ion 
H^H 
«/« 193 « / • 173 
(V4i^4> 
Part - IV 
!^ftiiB '>i>«tetrawQtry of Sterol*lal C -Laoton 
Ttiia ehnnt«r d«»Al« with th« ««aHilnation of »ass sp^otra 
o f ^« i^>xa-»ri'»(i9isii<-37sr<}h<»l«9tan-?«-on«i (XLri ) , i t s der iva t ive* 
^ TIJ K and fj), 7-rt»ic«-t^-^oao-3';-cholestafl-^'-on« ( U f ) , i t s 
«t«»rl vat Ives ( LI 11 «u*f.l Ul V ) , 3 j'^-aoet oxy-6-oxa-4i-4io«o-S, ^- p • 
s i to«itan-?--onf> (XW) nnd i t s T-ojr« ls<»a8r ( U ) , In addition 
to tfil's, mnna sspaotr'ia of 3r---ac«tojor«T«-a««-t)-bafflO-("'-sltost-
5««a.7<i>on« ( T t l t ) i s a l so examlnod. 
(xvt i t ) 
Tfai«reaii the mnag ^pootra of ^<-0)Rr«-liietOQ«i» are ooo«piououi 
W an intense pn^k at m/e 31^ in tlio obolestan* «ttri«e and i^« 
34Q If) the j -Hiltostati* »erlenB, no nwak peAti wa» foaod fcur 
7-9oalftoton«ii» 
«/e 3IS 
(UV») » / • 346 
(idx) 
'>n th«» fjTintrnrf^ the T-ojtalitotoB(»s «how0<i eftaraotorlstlo 
^M-CIf- *>^ lonn. Thus, m»»n «p»»otroatetry offttrti na oxoollenC 
flmum^ of r!lffersntlrttltig l>«t««en li»im«rte 6 - $m4 1-^XH (i '^ieteion&s 
in th«« <$hol4»st«tiRo fuivl tMo \^  -<«lt08tiiii« ii«rii?ii» fli« frcigMeatntiaa 
pAthwf^s 9U i;«fit«d ar« «ur)port«d bjr aoeurat«k maam ««ia(ittr«Bi«at 
of «««> of th« sal ient fr i^^ Aftttt ioii«i. 





Th<» aAJtn wpnetrnm of ix.\tx) w«« utvklied to nubstantlata 
tH« !8«ehi«n|fi« r>ropo«#d for the dli ignostlo Ion » / e aj2 In 
ft,XtX - 1»TXTII) In th« oholQstftn« s e r i e s . Tills indeed »«« 
«»tTfflart«d by fh« pr«S(»no9 of an intaiia« pealc at a /e 250 l a 
( T T I T ) in the i <-«itost»ae s s r i e s . 





( l» \CXl l») 
< TXX X* ) «/e 330 
Tti£oagncAi« 
Thw flv» »s«*«rt)«r©cl doubly laisaturoted betarocyole «t th oae 
earljon mtd four nttrogen atrMgis Iflt oal l«d « tetras&ol« ( i ) . ^ilfttlln 
reteofnised th^ f i rn t t e t rax» te In iSS3 during on invest igat ion 
of fftoyano^henyl hydrazine* Phe r e ^ t i o n of dioyimophaayl 
hy<fra«tn« with nltroiis noid afforded a eonpottnd wHioM was eharao-' 
t<»ri««i»d as 3-cynao-3-iihi9afI t e t r a s o l e ( l i ) , Bladin proved the 
©irlit^nee of tetraKole r tng syetoa by die grading tSie cyasjophenyl 
t«trft«ol** ifi) t o tht) rtarent oompouaad ( l ) . 
2 5 ^ 5 II 6 5 I 
^^ -^  ^ 't-c .a 
«i 5 
e The tetrnsBOl© rlni;^ iiystoa i s ©onaidered to be quite aitrtwl 
RS i t reifti^ins indi f ferent towards tli« ai!idio« ftlkallni*, axtdisla^i 
ftnd r»5d»iclng ftst'?'nt9 in the degradation of {It) to tetrastolo (!)» 
I I I i I I 
\ / %y " % / '* ' 
(rr) 
I I II I 




Benson*s rmvl^v I s coatireUeiisiVd aaci oovvrs aisont a l l 
a^D«»ot9 of tBtr»56ol«* eheatidlry* 
1*ff»traKOle<t tinve been found to possess b io log loa l and nan-
b l o l o f t c a l T»rooerti*»«, these are used l a v«srloaa oxptos ivss nod 
in f>rof»ellflHts, thfty are ii8»d as c a t a l y s t In p i lyoer i sa t ion and 
as hlndars In composite propellflats «n^ aatoh ooapas l t ions , 
VI troe«»ll«lo«« inropollsnt r>»wdars are rendered r i a s h l s s s «ith7>ut 
thfi l o s s of bat l i s t t i e potontta l by 1 no orpor a ti>a of 3-ai3lao 
tfftraKo1(» ( T U ) , I t i s nlso usod in Iho sbocic treata^ni of 
c er ta in psychoses to produce oonvitls ians, .iucb coavul^*iy« 
9ftt>if!f.n f>ro?uoQ(! by tetrazol'^s aro of a lgnl f leant iaportaaeo as 
i t I s used ^s bird mminf(»«0nt oheaioal* The birds who in^j^est 
thl<^ oh#mioat emit d i s t r e s s o r l e s and thus sot as inrlioatar for 
'>thf»r birds to avoid that area* Phoy are a l so u»©d In pnotograpay, 
te3rtHf Indus tr i e s , fibra uml dyestuff , rh« best ienown i>loiogi-
c a l l y aotlv*» tetraxolc* i s pont^aethyl^ne te traao lo i iotraxot©i(lV ( 
wHlcb i s used in a l i n i o s to overcome i n t o x i o a t i m owing to ov©r-
4 
dosa!2;« of bnrbitwratas • A number of S--«onoaub8iituted tstraisolos 
show v i t a l ro le in antioonvutsant , hypotensive and andrener^ic 
blocWn.^ fsotion. 
n^M - € - -^ 'vi 
( r r r > 
( I V ) 
• 3 -
'/arlotts t>tr>logiOA! n» well a'a non-dlologloAl appUoatlaas 
of t«tra«ote« nttrnetdi the attoation af organic oliofliiattt towards 
ttielr otynnthQals^  the ayntheaia of tetrasol^a meir be e«rrl«<i out 
by ( t ) hydra«ln«»-a»lrte reaction, ( i i ) oxidative ring oloaurea, 
( l i t ) rf»arraiis;«iiftiits, (tT^ flAlditian of hydrasoio acid to eotipotmtia 
i»tth earbofi'^i trogen tinaaturation, liic«> oyanates, ieothiooyaiiates 
anrf n i t r i l e a , ir) ncfl hydrasina-xIiasCMiitia reaction aad (v i ) 
hydrnKlftlne-nltrit«» reaction, 
ft 
'^ o^Midt' developed the Most atiitable «ettiod for tUe synttieais 
of tetrasolea, «i»in^ ketonoa and tiydrasoio acid in the >readiH»e 'f 
atrons acid oatatyata, Different .^ eh»iidtn><'<*<^ <Mt» «**« »i»taliied 
with different conoentration of hydrogen as^de* M-iubstituted 
««iido Is foraied wfi^ a on« «oli>» of hydrogen aalde reacta wltii one? 
«aol<5 of icet<Kie and tetra«oles <ire foraed witn two or aor« moles 
of nydroaron a«l«l*». A good aoeotmt of Schmidt roarran§eaent Is 
n 
given In « d«»taJl0d review • fhe ketona (V), l l iuatratea the 




( V ) ( V I ) 
- 4 * 
The renotion of oycUo ketmeii aiiowed batter ai»pUoatiaii 
with b<»tter y i o l d tH«»i that of aoyc l io k«t<mes» CyolohoxaAi^e 
(VTT) roAOtB irith hydrnsolo aol<f) .^d giveii peataa^thyleae 
tfitrii«o1« (\Setraa!Ole> ( I V ) , latiy tetraxolDs turo otifcaiaod trom 




Thst probalil^ «*»ohjM»lstffl for t h i s isind of rearrangesQUt ia 
flvt^n by -^ssith • Th« formMion of a earbooi tM Ian froa th" 
e(»«no»wid i»i*l©r th-p Influonoo of ao aoid c a t a l y s t i s considered 
to b«» the) ft rat »t«p of th® r«?i»otioa, This 1« follo^^od by the 
oomblnittlfin with oti« caoleoule of hydr«8oic aei'i {meting as ^ase i , 
4«*hydration of the intorne^liate and roarr8ag<»fli0Qt to ao i a i d o -
oarhoni'i??! i o n , «ri th 9lia«lt»n«?oas l o s t of n i trogen . ih@ roaetlon 
bi*tw«ft?i seeoni tuolitMS'ilo of hy<lra«olo «cl«1 mid imidocorbaniim iuti 
tnt»rra(^diate tftStes T»lno« during tho foraation of the totrajsole, 
Tb® p o s i t i v e ehariie i« n^atraUisoti by th« los s of a proton, the 
lai«IOfs«rh'>nl tt» ion intor«*jdlate affords tt»trn«ol«^ and lAOtaeis 
by eo^mfttinj? react ion with hytfroKoio aold and water, respeot ivo ly . 
• 5 -
The u«« of s^trong «ol4 ca ta lys t Is explained s a t l s f a e t o r i iy in 
t h i s a«fthRnl9«8, 
U-C m 0 • H ^ dj: • 0 • 114 *. ti_C -. Oil 
M 
• I • • 
:t C « 'f - UiS -> ;iC • MM • M.. 
rh«* Intwrnotlon of n«td«« aad strong aold oaus^^s d i f f l o a l t y 
for th*» forantton of e a s e n t l a l Inidooarboniniti ion ttn<i@r .^oijatiat 
renotlon condit ions and th l« hindrance thun prevents the conversion 
of jwaldes d lrne t ly to tfttr««ol«»s, ^part frcui sulphuric aola , 
n>tri«r c a t a l y s t s awed in ^chaldt rcaet l tw Include hydrogen, f e r r i c , 
3 
g;lnc, nlttmlnltim and statialc ciitorid^s • 
Th« otnur no'iroe for the goneratlon of lisidooarbanl>»a Ion 
10 tflit«»rai(*dl!Nt« I s tho neckiaann rearrangea^nt » Aocordlri,^ly, 'txlma 
**stArfl »r<s tr?MiBfor«od Into to traxo le s by hydraatolc a d d , lu tiiia 
l l ? h t tli(? roaotlon of oycloli(»;«ii^on«» osiais benzonc-^tiulpfionacei 
^ v l f ! ) 'Tlth hvflrajiole acid led to the foriaatloii of pentaaetuylene 
t-^trajBOli* (TV) , t^tranolffs are a l s o oi&talnod from ttio reaotaatm 
thmt fortsj lcetoxl«'? ©at^rs jyi s^ta under a l o i l a r eondi l ioas* 
— 1} « • 
^hu«s the renotRHts eyclohexaii<Mi« osttiae (IX)> p y r i d i n e , pnasphorus-
3 





(V^TTT) ( I V ) ( i X j 
T5io e»Ytei<r'» a e t h y l t-4ty(irdxlailn0*3,5'«4taet^ylcycloriQx«n0'-i« 
o«rt»ofyl«t« ( X) on i«ioknaitii reayprangftwant with the n»l,» of as ide 
90!tro© '3;lVi''S an thy l 7 ,9-d la io thyl -ponta iae t l iy l0 i i« t« t raaol»-7» 
carh^^xylftte ( Xt) 12 
!!OW»f 
Cfi^ ?M>n -J 







iiitriiefl et al# tn %9$M showed the f i r s t extmple ot ttt« 
f»r«i«tt*»ii of a t«tra9!Ole tn s te ro id aii*i t r l t e rp«ao ld f i e ld . f!fi«y 
carr ied out thf» rdaetlaii of T,ll-dlO3colim08t-»S-9n-3rb-yl ao^tale 
iXtl) with Jiydmssoie aoi<l and tftus obtained a t c t r axo le ia addl t i m 
to two Iftonerte wcmolactisBia (XV') i»id (XVI), flie t@tra%ale was 
eonatiernd to hme h%9n foraod at 7-oxo fttnotloii Uavtng s t ruc tu re 
f t l l l ) or (XIV), Thu correct u t rueture how«jirer, o«>ulti «ot be 
S ' ' H 
W) AoQ 
AoO' 
C « i i ) 
- 3 • 
Ac) 
( \ V ) ( WI ) 
14 
The «ortt of *ioehctul««n on th*? synthesi:^ of a n;jisibv>r of 
r lne. * fuaod s t e r o i d a l t@tri»s>le« at t raet«<1 tb« At ton t l^n of 
• ivnthotio o rgan ic oh0«9ist« «s h© ro ?ortf»4 the imtl f i r t l U ty oiid 
«ntla'>ersi>itoa«nle p rongr t l e i i »hotni by »aaie of thorn, i@ parfarai»»(i 
th*» 'Jofirat^t rflmottan of 2 >,a>^tfiyl0n#<tlajcy-3/-l»r0fiina-.J-o«e i \ » l { ; 
wt th hy<lra«oio ao td In exeeStt and ob ta ined « s i x t i i r o of fjh^^^ 
««thvlt*tra«ol-l-yl)-^l-a«ft- i-^ioao-3^-«ii*Sroati iao/~3,4 'Ki_7'^ 
(Ti^rrT) and f t a 4->a«a l«o«i«r (KIX), ihe a d d t iydroiys ls of tbie 
ac»»tnl r l n s at C,,^ arives c^^ tcetotta irhich r e a c t s fu r t a« r witJi 
14 hvdranoie ael«l nn(\ forms the tetrn«ol«^ a t I T - p o s l t i o n • 
-. 0 «• 
{t-.'in) 
]4 5^n*l®r s la l l f i r oooUtion«» ^siohoalaai obtained taixtares 
of tsow^rlo tn t raaoUn ( \< , XXI? fiknd ( \ x l l , W l U i , r<>»^^tlV0ly 
H 
- I * -
( x a i j ' 9 ^.--k ^ * S IT 
14 
' lydrwaate act«1 w»» a l s o romrtfad Uy 'acUoilata , /onos ' ra g^^ j^ at 
'»^lflts©'! the C,-,j-fiy^troic^ group In ( xxv'l ) aH'/J ( •iS:*^ '! I i t^ * res?:»ectiV0 
kf»t f» erattn In ( \ WI fl - * ) and ( \\l x). 
f r r v T r i - f i ( T^»-l ) rc^vin 
- u -
("cxvin-to) (TKit) 
5\nnth«>tlo orgiinte c h e a i s t s took g r e a t e r i a t e r a a t toi?«rd» 
the p r e p a r a t i o n ot teirn^olen with the r aa l l a sa t l aa trial they 
nonrntiMB nhmrmetoolm^oftl poiantialm fttiM maa rofl#ot«ci by mt 
fner<ia«lri.* ntiabar of r»ap«rji on ttK^lr $3rntbe8i5i and M o l o g i o a l 
l«?>ortnace, Th(» f«»r««tloo of r t n g i> rj»efil tc>tra»«l«>8 froa 
17-It«itf»5rt«fts wltn an exe««4i af sodium nzide l a ito«» presence at 
s t i luhnr lo netd wf?3 r e p o r t e d by CrAbbe e t al# of i.yatox group, 
Thft r«4f»etIon of •3£»a€N>tosy-t7'-^ydrc»xiisln(><-5,/^-«Afiro»tane (KXX) 
r e s u l t e d In the f o m a t l >a of 3&->aoet03ijr-«17a-*««-i)-*ioao-3/^-
tmArontm(*jrnek^ i T - d ^ t e t r a x o l e ( XXXI) and the Inotaoi ( s < U M , 
^ !3 t l ; ^ r ly , the ojetae (XKXtll) y i e l d e d tSie t e t r a x o l e t 17a-«a«-l)-
ho8K>-5/-«mdr>«tftnc>^17a,t7-dJ7tetraa!ol© ( t t \ \ t v ) and the i>-tio«io 
Inetam { t X W ) , Under s l i a t l a r r e a c t i o n eond i t iuns» tti© oxl«ae 
f ^X^/T » was shown t o af ford the t e t r aaeo le , 3««ettiyl e t b e r 
fTXWTF) elf>n?» wttb tho s e o n ^ n l t r l t e ( « ^ \ Y l i r ) m<i tho l a o t a a 
- 12 -





(^x%n) ( txxm) i xxxi n) 
- 13 -
M«'> 
Tfiey reported thnt In th«» Gi»urs«» of th© raaetioii «n 
iwl^oearboni«» Ion i n t » m e d l « t e I s foroietl hy tb© rearrnageaont of 
th© oirlnif*. Brtth th« t0trai!Ol«« and taotncas are tfim resu l t of the 
react ion of hydraisolc aol<t arid tvatdr, respoet lve ly with t n i s 
t?it<ir8i9dlat0. I t w«ts s'iCHvn tti»t the laeta^s are not th« prAoursor 
^f t e trnsAlss AS they vmr« reoovered tinohaas<»d when tr^^ted with 















fhf? acelatf i f«*nctloa of the t w t r a x a l e (Xivl ) g«re (Xi^/ on 
hy^rolynln, whteh WPS subseqt tent ly oicl^i!9«d by Tcttiofc* rv?ag9nt to 
^ b romlnn t lon , t«ttra7.ol« ( XLI ) provided the 2 ,4 -d ibro«o t to r lva t lve 
fX^.Tt), Tho tr<»attt«at of i t U I ) with eliroaoutt a c e t a t e furnisiiad 
1Ta»a«a-r>-rf>oaoari^ro!»t*^-«najr"l7a,17«di^t«tra»al-l-oii© ( i i 4 1 l ) . 
S=« J|-=:M 
( XU 11 ) 
^ nuffibar of 3»««a-A«Hoa«»««4a-'ena£ 3 ,4-dJ7tet raa5olo analugaps 
wer© 'iiyatheml S5«d by loiiral an<J iyhora In l>70 tnm the r«sctl 'Mj 
of th<% eorrreanondtag . l-oxo-4-ano u te ro ldsy a s l a a an excess of 
byrtraaiole aoi<1« fh& r a a o t t o n of 3-oxochol<»st-4-<»n® (XUv^ 4 t i i 
an ©jfcetw of hy^Jraaoie ae ld y l e l 5ed .'J-as5a-A-Jn>niocaol«*at'-4«-ena 
/* : l ,4-d^7ta t rn^ol«» {Tf.V), Steal l « r l y , the t e t r a z o l e ( \ u » t j / *flsi 
o»jt?*ln©i1 frt»« 3»oico»adtro3t—i'-^n-lT?)—^>roj>|oiiftte (XSJ .* ! ) . »yiiro&e«0-
ttrni of (T?.VTT) furnl<«h«d tfi<s cor respond la i . dlUydra d e r i v a t i v e 
(XLVIIT), Thff f o r a a t l o n of the t a t r a t a l e ( SUM I ) waa a l s o reportefi 











.16 A If^rge QTji^ or of tatrasolss «er« syiittietis^d " froa 
3«OTO«4«(IIIO >t«rot<!al 9)r»te<Mi wttioli diffar frdn »aoh oth«r wliii 
respeot to substittioatt. ->oii« of tHe^ a sla<»H«d biological s lga l* 
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V ^ » 3 *«,• :fc_* ^ K ' .s»« 
• IT -
• 1» «• 
f t if«s knoan that tho f»;ibstrat«9 wblcti l ib^ra to 3-axo-4-
eno moimiy tRid«r iiQl<41e a t d i w i , also furnish the oorrsspotidlag 
t«tr i i«ot«« wh«n trsatud wtth liydr«solo aold , ri i l» was I t l u a t r a t o d 
by tbe formation of ttia t v t razo le (UXKXII I ) ithen tha aianol 
floatate ( t C I l ) waa t raatad wltli hydrasoie aoid. Fo l lov lB i 




( ^ n i ) 
(mil) 
KS>Ci>m. 
(c t %h 
- 19 • 
(UIXXIII) 
IT R0ii«nlcr«itx and Cral>b« raported a auflA»«r ot I7a«axa**>-
ho«o«^lT.n,17«d^t«traa!ole« ttaving nedioinal putaiiey tram the 
remitfm of i7i4cetoxi»e« steroids wltti sodlucR aatlda in oiiloro-
snl^honlo aei^, flatrogonlo and anabolic aot |vt t l»a vara ahoan 
Hy faw »f tha«. 
The aynthasia of a aaatomr &t ring A, a and l) fuaad ataroidnl 
tfftrnxntiris was raportad by slarkiahaa at aU tbrougte a series of 
l>«l»ara« Hn0% aad ooworkera * raijorted tho foraatioa of SyiTa* 
dl aisa-A, l>-*t »ho«o«ndrfMit-4a-«ii»/"3f 4 « ^ / ~ t 7a, i7-*lJ7l>l atatr 
(tnrv) alons; with an tmusaal product, l3,l7-«ao»-i3^-aaldo-.A-. 
ho«OMidro»t-4a-ano/"'?,4<Hl_7to*«'««»l~lT-nltril9 (XCV) froa androst* 
4-aiia*3,17<<Nflm)f» (XCIll), rtiarnal aycllaatiao ot asildooitrila 
fiaietlon of ( t c ) takes |>lao© to give tha bistatraKOte (XLtV), 
On the I»i»t9 of spaetral data, tha atruoturaa wara ootiflrtted. 
Tht9 waa tha flrat; ovaapla of -tohaldt raaotioa in wlUoh aa axido-
n l t r t l» prod'tet was obtalnod iiiil«^ was f iaal ly iaamarixad on 
haattng to a tatraaole (XCTVU 
- 20 • 
F>ollc»v|ng fli9oliAQl9tB warn pr^posttd far th^ (taiqu« elttavAfttt of 
17<<-«»iro»t«rold to a s l d o a l t r i t o ma^ i t s aoiivequeiit oyelimation to 
ft t « t r i i ce t« . 






<• 11 » 
Thr» p o » » l b l t l t y of m o l e f l n l a ititoraeiStat^ v&ioU may roaot wit& 
hy<lr««*>lc a d d , to give an addtt ioa pro^luet was rul«d oat oa ttie 
ba^fl of thft ster(S09p«etfio natura of the product** fti^riial 
1 flfwiwrl «Btl on of (xc*) to (XCU'} prediots the oonfigtiratioa at ^*^« 
fhn nro|>09ttd noeh^lsm t ^ ^ s Into aeooont a l l the »«oiiijE£tlistlo 
as'>eot!i - !it©r«»osr>#cl f l c l t y «na o«rbo»t«ia Ion i^) wltU rot«%ino^ 
e'^nflfurntt'^n ifhioh reac t s with byUraaolc acitJ to give (^)» 
However, th?» nonfltbill ty of a oonoart^d react ion in a|}(}roaoh to 
f*»t ««i<f« Ion from the rear in ( j ) reault lng in (£ ) can not ba 
«xol«<'e«f» tbey argued that I t in aeces* iry to ac t iva te tiie 
n i t r l l e fiatotton • u f f l o l e n t l y by electrom-vithdlrawitti groupa 
In the ab<$ene« of a ontalyat in iater^oleeultu* reac t ion , lhi» 
typ*» of react ion nay bo Cfilled a i , 3 - d l p o l a r addi t ion . 
On treatlni? (25il)-«f»irost-4-0n«3-one ( XCv'I ) with hy<lra«olc 
RCt'1 In th*» presence of boron tr i f l>torltie as c a t a l y s t , >ingh et nl," 
obtaln«»<! 3-aaa«^-hoMO»( 339)-«plrost -4a-enoj^3,4-dJ/ ' totra8ole 
( t c v i l ) In nrefor^noe t o the i soner (XC^III), ih^ a l t ernat ive 
etrncture ( t W l t l ) was discarded on the bas i s of the spectral 
data. The obaenratlon that the Schmidt rettotloti of 4-en-3'-oties 
or ^mekmann rearreafeaent of the ir oximes general ly afford laotaas 
eorr»S3ondini5 t o 3-a«a*A-ho»o-4a'-eaO'-i<-one sy s t ea , a l so supported 
th^ ntruettire iXCVll) in preferonoe to ( x c v i i r ) , barker's 
def??r»datlon of the t e t r n s o l e (XC»?II) gave 3*>axa-i«-hai»o-|>regna* 
4 i i , l « - ^ l e n o / " 3 , 4 - d ^ t e t r « « o l - 3 a - o n 0 < XCI X). 




- 23 «• 
Tlio «»m>7fld« (C) was oijtataod by th<» rooet ion of (XUlXj witii 
AKfttlnft hydr©3!5«ii i»«roxt<ie, int« on treataoot with hydroo^lorio 
nnff hydrobrcMiilo ftolds y ie lded th© eorrespondlng balohydrlns (CI) 
«n«! ('^Tf), rhe rsae t lon of (v ) wtth potassl^^ss thtoeyiwiata 
ffirnt sh?»<1l (CTf l ) , the t»xi90 (GIV) of tli« .<^  , P-iBisaturatotJ 
lc«t<»n« (iKlIX) on 996kitaiiti rearr«tt)|^9a«nt witli phosptturylotilorlde 
In »»yrti^ln«, and on sabsoquent aeid hydro lys i s , affordeti 3-aza-A-
tio-aouairost- ia-^no^Sti-dJ^tetraasol-t T-wi® (cv') , 
(c) 
(CT) \% CI 
(art) T, nr 
f n T T T ) T, !^ CV 
( C I V ) ( QV) 
- 34 • 
33 
^ingli *t at* r«f)ortod tlie foraatlon of 3««xii-A->h(HiO«46-oti(iro»taao 
/"'?,4-dJi^t«tr««ol« (CVIl) froa 4*«ridro#ten<-3«one (CVI), >j»iag an 
«txt>%»m of Hfdrasoto iioid In thft pre««aeo of boroa trlftuoridQ as 
eAtntjrtit. Sfadtar traataant of eatroae «athyl attter (CVtU) 
yl«>l«^d 3«4a«thox]f-17a«-asa-0--iii>tio«l,3,S( 10)-a«tratrl«ao/"t7a,lt-dJ^ 
tatranola (tKWll) and 3-«9tlio«y<.l39l7-Mioo-13^.«xldo-i»;i,9(iO)* 
aatratrl«ao*17«nltrlla (CX). The aiddonttrila (CX) oyolixaa on 





(C^^ 'TII ) (K\WIf ) (CIS) 
- 33 -
Tlio foraatloo of atlTa-dlaza-Aji^-bl^hoaoaodroiit-ia-^oo 
/"3,4-a_7t©tra20l-tT-on« ( C « n ) , fro« tlt« oxlaft {CUl) of tb« 
k«to«totraxola ( c t l ) on rearriiiig«tieat wltii thlau/l oblorlde, «ra« 
r«r>orte<l hy Sinsh «t al« THe atruoturo (CXIll) waa aatablishocl 
oheailoally iHien th«f anm» was obt^ i^lned fron i7a»aza<^-hoai>iindroi>t» 
4'-^ n«»*.'i,i7<«>dlon« (CXIV) on r«acti<»« «iti^ an «Ke«ra8 of hydraxoic 
aold. 
(CXT) «, 0 
f c t i r ) H, MOW 
(oxnn 
( C X I V ) 
23 
r t ha« b«en reportec! by >ingh et al« ttoat the treatoteal 
of 1|)-sc«toiofohol0st-5-«ii-7-cMifs (CXV) with hydr&zoie aeid in ttie 
pr«a«nGA of boron t r l f t u o r l d o gavii 7a<>»axii<-il-iioaochoto8t<*S<-ona 
/~Ta,7-dJ7tetr i ia50l-1R-yl Aootat« (uxv' I ) , ilase hydrolysis of 
(CXV'T) provt<l0d 7a»«i!a-*l-*iomoeriol««t<-4-«ao/"Ta,T-dJ^tetraaol-ap-
ol (CXVI I ) with do«il»l0 bond ailgratlcm to C^-^- fr«»« ^'3"^A« ***® 
hy^rolrned produot (CXVl I ) affordad 7a-»ata<-0-haai»ehol«8t-*4<-«fia-
/"7af7-dJ7*«*»*a««>l-3f"-yl aoatate (CJCIiflll) wh»ii t reatad with 
ACvlAtin^ a i v t u r a . loiroTer, the tot raxole ( C W I ) on a c i d -
fiVf^rolyain yt^ldad 7a*asa<^)-^o«MH$hol«9t-»5<-«ao/'*7a9 7<-<tJ7totra%ot« 
3 f - o l ( C t i t ) without ondargolng doubl* bond s h i f t * ^ y l a t i o n of 
((in\) fava bmk th» eater ( C W I ) , Opptmaaer ojrldatloa of i>oth 
fCT.'TT) art*i ( c x r t ) f« r» t?ia aa«« ^ ,p «imsatarated keto te t raso le , 




(CtVI) -l, fAc (CXVIl) H, 4M 
( c x v i i i ) H, u4e 
(CK\) 
23 
-^ Ini^ h 9tt o t , a l so raportod th« synthes i s of tutrasole)* 
from ftrofe«t«rone ( C t t l J . Pr9fast«ron« (C ;\r) rurtilstied U^ 
«n<! 17P-( 5-BiethyI tatraxol<»f'*'iyl)«-3«»axA<-A<-boao<ia)irost«4a«<)aa-> 
/ " l , 4 - d _ 7 t e t r « « o ! « ( C t t l l l ) . Tlie »truetar« (JX^llI was fartlior 
conftrwfHl ?rti*>n the ii««0 w«» obtained l»y tho reaotion af 171*-
rtO«t««ldo«ndro»t-4«-P(n-3''Kme (CXXIV) wltb ity^lraEolo acltl-boroo 
tr l f l«mrl^« . 
(n t x i ) i€Xtll) 
^<9 
C C T t r i i ) 
!3 
(CKXIV) 
^Infh imrt ilalhotra""' hiwe raporto^l the refiotlan of (uv:^/ 
with A f^|iBol«ottlar quantity of aodltui aaUldo l a ^tolypbospliorio 
R Q M . The reaction afforded 4,7a-dla««-A,ti-l>ish<mocaole»t-4a-
<»no^7a,7-d^totrai!Ol>-.'l-one ( C \ r / i , Tith aa excess of iiydrazolc 
«seid (CX^) yioleted a hiatetraatole # t loh ooald have e i ther the 
f»tr«ot«re (CX'vVf ) or (CXtVtl) , A c lear d iAt lnct loa betweeu th© 





(CTtV'I ) (CXXVH) 
26 I t Ua» been reported by ^iai^li and Paul" that tlie treatoicrat 
of 17a*««thyl<*17«»a7n-»Mi(>mo«i«tfrt»iit<«4-i«a-3-<»n0 ( C t W I I l i with 




- 3U • 
27 HmH m6 Btititani bBVe raportsti tlM r«adtiOfi of oi»ole«tHk< 
«n«»-1,«-dt«Mie (CXXK) with lui exo«M of hydrftKOic iMslrt Ift ttie 
r>r««jeno# of boron trlf luorld* aa<a tbat of 3<-03ct«laoo?^ol»8t-4-«n*d-
©n« (RTttf) and (23»)-siplro»t^-«n«-3,a-*ilttne (CXXSIli with an 
«»ws«!i!i f>f hfdrntolo acidoOvroa trif luoride in chloroform, TUe 
k«ton« (CiCKX) mtf9r<i«4 Sfd^diasa-AyB-tilsiiaffioolioleat-laoeno 
/"3 ,4-a i 6,7-«r7htstatr*BOl» (CSXiail), itd-aiMSA-'i.B-iiisUoao-
<rho1e«t-4«-«iio/"4,3-di fi,T-dJ7'»i9totr«20l« ( C i x a / ) and 3,T-
«91nf:a-'^,!l-4)i9honiocholest<-4a-«Qo-/*3ii4<»dt 7,6wlJ^biatotraxoltt 
(CXKXV), 7h<» utruotur© (CXXV) wa« proforred over tJw possible 
isotaor (CtrtVi i on tli« basis of apeotrai studioa* Ahand et a l . 
hmn also r® lortef! ttto reaction of the aas9 ketone (CX \^> under 
almitar oon«lltioas laid obtained 3«axa'>A«4ioao<-d«^xoot)Oleat«4a<» 
eno j([~?l,4-<t_J7t©tre«ole (GXtwri ) , 4<-axa-A-hoiso«i6*oxoortolest<>4a'-> 
eno-^1,4-«d_7*«*»'««**lo (Cx^xyHl), two corr^aponaing laotaMS 
(nTrtiT, Cth), 3,0-<!la««-A,3-bi»lio«o-7-oxooliol©«t-4a«-etto^3,4-df7 
tetrsKote (CTU) and the biatetrasote (axxiCII{J» a<^  i*eported by 
37 
^ingh iiB<l Rhutmit • 
Tlie ketoaea (CTXXI) and {Gxxut i yielded 3,0«<ii«za-A,U-
htnho»oehQlc««t<-4a'-eno/*is«7-dJ^tetraaol<«4'«Otte ( C \ U l ) and (25»i)-
1-ai5«-*-l»owo«i>lrost-4a-eno jr'^f€-^JJtetra%iil'^''QnG ( C t U l t ) , 
r«f»peotively, tindler the above ttentioaed reaotlon eomlttlona* 
\4ar!eer»« degradation of (CXlAlt) afforded 3-axa«>A«4io«opresn'^a« 
l*^-dieno/"3t4-dJ7t«tr«58»le-6,30<-dlone (aciilV). 
• 31 -
(CtXX) (CXXIil l) (CX^XIV) 
icxxvt) (cxxxiri) 
II^H / K ^ 
S^ l^T 
(GinCXl) (CXUI) 





(cxxxix) mt Q0 
(CIL) CO Ma 
(CXU) 
- 33 -
*M»ea et al* haVft «tl^o atudiod the r«aet loa of 5 /^ 
ehol<»»tftn«-3tS-<lioti«» (CKLV), i t s 5-*iyarf>sy aaalogua (CXijVI), 
ohol«st -4-»n-6-on» (CXI^^II), i t s 3|>-ao«fcoaiy aaalog,a« (USiiVlll) 
nnA 6 M)r<Hickshol««t-4-«ii-3«-Ofie (CXWX) with «o exo»sa of bydraxolc 
ftclf! Mtsln^ boron t r i f l u o r i d e as ca ta lys t* The re«otioii of (CiW) 
ffirnlnhed 1,««M!l««a-A# $-bl»ho8io<-^1i^-oHol®»ta»o / " 3 , 4 - d i G,T-d^ 
hlstetrwsBol© (CL), 4,6-<llaa«-\,n--bl«iioMO-5(/.*cUole«tasio /"3 ,4«di 
•*»"'^-•O''***ntntrnwole (CLI) and 6••ftxa'4}-ho«o«3-oxo-^</^joIe»taao 
/"« ,7 -d^7t» traxo le ( C M l ) . Tti® blwtetrftxoUs (CL) mid (Gul) 
w»rrt »»l«o obtftlnod wh«i the totraxQla ( C U I ) wa» treated .uiiier 
nimilnr e o n l l i l o n e * The 3-liydroxy eaalogue (CKUVi) of iCXLV; 
rjrovlded the / . ^ IS-wmaturated dlkatoae (CXXX', 4-a«a-A-iia«o-5-
hvdrrtT>^'-fl-^xo-K5/«oHol<»stano jjf"3,4-dJ7tetr«20l@ (OUtll) and 4<*asa* 
*-»»oao-3,l5a«-dl03ro-5t6-9«cochole!it«no-*i-t«trajM»la ( O U v ) , fh© 
l«?ton9!f (CXLVtl) and (CXWIIl) provided an eqtil t lbr lu^ alTture of 
tatttoaerto foraiJi of 5(^hole9tane-4,a«-diotie (UbV) and e q j l l l b r i u B 
• Ixture of tautoaer le forms of 3^aoetojty«>3/«oi)oleate'ie-4,6<-
mon-* fCLVTi, r e s p e o t l v o l y . The tcotone (USUVIII) a l so afforded 
3p-ao«toicy'-4'-as!a-^-liosaf>-6-liydroxyeholeat-3-eij-4a'-orie (Ci*vil) , 
Hnder s l n l l a r ootidltlonst (CXUlIC) furnlslied exoiuii lvely a brumlae 
fro«» dl*»aotetrnijol«, 3-atRa-A-^«"»«o-ehol»«t«-4a,6-di©ao/"j,4-d_J7 
t«trn«oi<» (cunii), 
- 34 • 
S«1T 
>t H 





?T 0 f io 
(CUlfll ) (CUV) 
- 35 -
(ULVlli i 
39 It hitJi bfien nhown by Ali«adl dt al« t^tat tb« tr««ta9at 
of «»iolfl«t«~1,5-irfli9n-T-imft (CWtl with an «xo«»s at ayclra*olo 
noU\ In the pr«8Qn«fl> of boron triflitorid* gave 7a<^ xft'-«t'-ti<mo<-4-> 
oiro©hol««it-4-«no2"7«,T-<f^t«traKOle (CUX) and the laotan (OUJCi^ . 
Slnllfir Mention of 3<<»5-oyclo-3/j-ohoIo»taii«d-<Mie (CbXll) provided 
e«iis«^w)^o«o-3(^^5<-oyolo«^/.«K}&oio8lano /"6,7-d_7t«tra«olo (CtiXltl) 
alont with tl»« taotaa (CUtlV), Under s i s l l a r oondltians thi> 
Iwtol (Cf,Xv') furnished the ««oo-nitrl l« (CiAVl), a pro«3uot of 
elonvatd* t\i« tatraeotQS, Ta«aa5a-*J-«t»o«ocuole»t-5-«ao/"Ta,T-4j^ 
- 3^ -
. ^ * t . i s ^ h l o r o «aaUg«e {CLVflll) « •»• 
Obtained f r o - ttie tot«me« (^'^«X) «i«w V 







A tiit«l>«r of t«t ra«»lea Uave l>e®n raport«d by ADouid and 
t# t raxol9 s t ruoture froa the eorrespon^llag 3,,^Uol(*stan-^<»ait0S 
(C'.XXITT, ClAtlv, CuXXV and CUKttfl). Under tJie usual renotlun 
,1ft-iiy«lrosy (CUt^v') and ift-ciiloro {CI*H.:<:v'l ) analogoes rarniwSi«d 
th««i corr««»f>ndln,^ 0-aa«<*l-*f)Hao•ii^(^rohol®gtano/*O,7-dJ7t«traaole» 
fiv^lrolysls of {CfAKVai) ylalded (CL\XIX) which wan Iransforoidtl 
In to (cu t XJ hy t r ea t ing with t t i ion/ l odlorlde and (aUs.>iA^ vos 
cmiverted in to (CljKtv'll) on «aditta->po(tt]rt atootivil radootlun, 
Aovlation fiiiJl loiies* oicltlatloo of (Cl.x\!X) afforded (CUXXvIIU 
imd (CfrXXXt^ , re«r>eotivoly. fli* t rontoeat of 6"»«a-4i-iioao-3-
oico-'S^-efio1aBtaiio/"fi,T-(I^t©traa60lft (JUJCKKl) with an eqttlaoliU' 
quantity of <io<r^ ifj« asid«> in b#nz@ne«>9ial|>nurie i;oid led to 4,^0 
«1l««5»-'., ''4>ishoao-l-K>Tto-^5^;tr^hol«»timo/"6,7<-dJ7t«trftsol© (CuXXlUt U 
Tb»» nl torn«t ive s t rne tu re (Oi.KCvlII) 1» ex©ls«Sea on t^e ba»is of 
;J'J 
n«ni«r. »?jf»otriBa, i t wa« o^nelad'SiJ by tti<»s tJiat th« altrogett 
ta«Artion Invarlabty occurred between C. and C^ via «a ialdo«art>oiii< 
9 o 
Ion lntor«f!i int« (CUUtlv) , 
- 3d -
(fl'.XTfTI) n (cLxxvii) n 
(cuKKix) ail 
(Cl.'CKWI } Oil 
(GUXXtf ) 
(ULXXtlH) ! CU 
(cbtxtrv) 
- 39 -
>xft««t«roia i s th« nmm givtn to that staroid n^leti eootalas 
an oirrgaa aton laiK»rporat«d Into any <MI« of tha oarbooyolie rings 
0<>n«tituting tl]« atarotd auolatis, fhia osiygaa « ^ ba in tiia form 
of et)iar« taatcme or anliirdritia* Tba naturally oeourriim oxa-
atoroida vara focn<t to display a divarsa variaty of biologioal 
aat lv i ty . Tha intai^stlng phyi»lol«^ioal prO|>arties of tba 
st^rnldal alkaloids and tha diaoovary of oxygaa tiatarooycUo 
fmm^ovm^n with usafal ttiarapautie proparties stiaulatad axtaasiva 
ranaareh in oiygon eontaiaiiig staroids* This obsarvailon, eoupl^d 
with tha faet tliat in a nu^ar of oasaa tlia altarati>^ of basic 
ataroid «1|#l«tOQ by «ili<miioal raaetiona lad to tlia induction of 
bio1o?ieal aativity of oaa feind or tha otbar^ rasultad in a spala 
of attanpta at obtaining **aodiftad staroids*. During tba last 
fnnr daaiw!Sfts« tnnii»er»l}la <*tr«itfonii«d staroids"* wit^ syatbasisad 
frofi relatiiraly siaiple sc^stratas and tha intarast in th is fiald 
oonttnoas tmi^atad* 
Oicygan insertion into tha frawaworh of staroids has bean 
hronsht sDout in a nuaher of ways* Thosa inelnde tha »athods, 
(i> via kidtoaeids, ( i t ) diraot fornati m of oyelia products^ 
( t l i > frtHB asaatar<:»idst ( I T ) via bis-ttydroparoxida darivativas, 
iv) v ia aeao-di hydro sty ei>npoimds, (vi> v ie laetone radaoticm, 
(v i l ) vl« soooaaid ald(*hyd«, ( v t l i ) aicrobialo^ieal aotiiodst 
(isr) Y-ray rs<?l«tioa and oth^r iai9<»allaa«Oiia sMtHod*, iafeaa 
- 4a • 
fn!r«) II thoroajnh r«vl«« on Insertion of li«l«ro «t0tt» ia steroid 
?n«i Host rlegant nathod for otolalning oxft-«t«roidt ia th« 
tltt»«hoii9ari»d niwiy^r-Villiger oxitfatioii of IC{»toa«a« Altiiough 
nor* than tlir«4i quarter* of a oaattury bava ^aaaad alnoo n^jrer 
and V^ltlf gar diaeoiraraa this raaotioa, i t a t i l l ranaiaa to ba 
the nathod of ehoioa* !iAa]r«c*V^iliigor raaotion ia iaf«ot tba 
trimaforMation of oarbooyl ooaftoonda iato aatara or leiotcMies by 
pftroxr Qompouada. In i99'>, Baayer md Vil l igor notad tteat 
<»r<9Ue Iratmiaa Ilka aenthmia, otai^hor a to. i^en tr9iti0& witb 
monofMiroKy salphoric aeid (Citro*a noid) ganra ttia oorraa toadiog 
AORoatarie laotonaa of u) •4aydroity aolds a«g« saatiiane (UitK\)CVlU) 
itave tha laetona (CUKTXIX). 
Lator, othar paroxyaeida wmr^ also fottnd oapabla of 
brlnglni[ About thia oxidation. Hydrogaa paroidda ia aoiuie or 
atkatlne aolutloa or ia tb^ ei pr«taanoa of auitabla eatalyata waa 
fotmd to o-fldiaa katone in tbia Mannar, thua, a varioty of 
nt^roi^m an4 tarpeae lactones ara obtainad by paraeida. rfaasail 
fove a datailad raYi«»w on thia aubjaot. 
i3 
34 
I t has bQAit r<»nort«d by aarda«r wid aodden tHat sp* 
ehol6«tain<»>ir-on« ( e t c ) «m botsting witti aamoniiia persitlpisat* and 
Aatt]«oQS »e«t i e a«rtd at rQo« t«»p«rfttiar« for s e v e m l dayt^ atfordttd 
R s t n f l e laotono^ 4-K>xtt->A^'»o«S wr)Ol««tafS'^«<oae (C*;C1), But 
uaf!«r 9 ia l l f i r rvaottoa e4nidltioas» fAlia and Gardnar obowod 
th« fornotton of tivo Isoaorto lao tones , i-oxaoA^tiono-^Z-o^olostsa-





- 43 • 
AO«tle »ol<i i n elilor«>for« mS a^taiinn^ tt» e^rrAspoadiag 2>!* 
t! i« fontat ioQ of 4*03co l i o«« r i n pr^tmr^nom %9 3«<ixa«4.»0w»r 
snii:est<»il ti»e gruAtor t t lg ra t^ry a i i t l t ud * of C^ l a eow^nrlvoa lo 
C, duo to tl i« pr««0it«Mi of /^• l i t t log«i i ot C^* 
S^'tT 
(CtCIVii ) n , CI (Cicv-a) ft, a I 
37 I t b ^ ti«9fi report#d hy Pffie« aadl i a t t o r s ^ ^ tbat the 
n i i3r«r«^ l lUf#r os i i la t l fm o f 3O»3O-0ttirl9a«dioxy*3/«pr«giiaa«*3, 
20Wl|oti« ( W f f ) i r l t t i pero i r aeotio soldi jrt«l(ted « n l x l u r * of 
3-ox«-A«-ht«io-«c/?^r®fii«a9«-4, 30<mion<i (CJKJVI) i«i l 4-o;fft»4-lioflK>-
- 43 -
<CICVl) 
38 Ro««fith«l ct al« reported th« i«6f«r*Viillg«r 03ci4ati(Mi 
of 4^oth3rl«iiAebot9«t«ft»3-oa« (Cia^VIIX), i t s 4p-««tttyl aaalo«u« 
(Cl^X) ftfiel 4«4«dt»9th3rl<-Sc/r«bol««taa*3«oa« (CC) witb «<<ekloro«-
!(}«>rt>«iixolo aotd* 11i« roaotlos fttrnislMd ^ ^olaotoiiev, 4aJLr<Mttijrl* 
4'H»x«»A«4i«sKN-3^ y!^ fi«lff«tati'»3«>>(Mao (CCI)^ i t s 4 6«>aaalogu« (OCll) tmd 
4a«4»«*diii«tliy1<HlM»x»<»A«>}ioaK>«>9AM9hol«stim«3'<<KMie (UCIll^i respae* 
tivalr* 7ti9 rsstttt showod tlia profareatlal nigratitm of « siore 
subntttutod e«n»on« 
39 
nnlk^r at al« raportad tha dac^ar-^il l i far ovldatioa 
of (CC) with «<-Q{ilorOf>artif>n«oie aoid la ttte presanoo of a ttiiiaral 
aetd an tha oatal fst sad obtained ttaa tuaspaetad laottma {CGI) 
with the loss of a C^^aathjrl group. In the ^saoea of «laaral 
aQldy tha ansa Icatona (CC) under s ia l l ar raaetloa oMidltlona 
vtaldad tha laetona (CCIII) aa reported hjr Koaeiithal at a l . • 
• 44 • 
S"lf 
(otmx) n, H t «*# ^ « 
fee) r i , '4i|| '?• , M« 
( e c u ) H, «. t ^i*9 '^9 
( e c u I ) l i t ?.l«| 1 % sie 
40 f t has b«e.it shown by ! I«r» that th« 3««y»r-v '4 l l i , i ,er 
oid<l«tt<m o f 5 / - , mid 5P-2""4t<itf>-A-«»r sturolds {CCl-^} imtier 
i i 
(CCTV) 
G«H. II* , « 
^»ii I IS ?» - f!: I l l , 
( CC¥ ) 
- 4S -
At Atwat«r reported the ^laAjr^r-Vllllger axidatlaa of iJ««or-
•^^Metiol^stan-T-oae (ccv'l) with trlflttorO]^«rae«tio aeid AOd 
(CCVt) (CCVIl) 
43 
*hfia«1 i>t «I, reported the oxidatioa of 4,/<r«oetoxy*-
chole»t«^"-en—l-one (CCVlll) with different eaaceatrfttlaas of 
n<*rti«fi«oie ttotd« tisltig p<>»tottt«iie»itl;>Hoiilo tmidi aonoU/drate as 
the oatalyst* The reaetl'>ii of (C^ I^VIII) with 1 male eqolvalmit 
f>f ;>erb9n«ele aold gare 5,6-epoary«4,/^^©et05i3r-S,.^!»alestaa«J-ofle 
(COtt), 3-hyflroxycUoleata-2,5-dleii-4-©ne (CCX) and S|>-hyarojy-4« 
>«C6t9XTChol'?at<-4<»eii«^«onft (CCiCt)* The ketone (CCV'lli) yielded 
only 5,6p-<llhydr«i«yHlil:^-«oetoxyHl«-o»a«A-!ioaK>-3c/^K>hole 
(caxil) with 3.3 note eqtd<ral«iit of perhenxolo aeid* 






<;eh<«fli« 1 oat l l i i«s the proposed a«oliiiai«ii for tho for«aU 
of pro^aoU (CCIX - GCXI ) • 
VlT Seh«M« • S 






Th« foriiatioa of a stiiilc! laotonn, 3p«-eo«tO)Qr-7a-oxaHil-
no«K}«>5^ehol««ta{i*7-oo<» (CCXIV) trom 3lv.aeatoiy-5(/«^tiol«atan»7-
ontf (CCiniT) tmrtar the na©y©r-/llllu«r raaotlon oondltioas waa 
43 




( ' ! C T a f i ) 
44 
(CGiav) 
Fonkfifi and Hilos parforaad ttui {faayarWitli^ar o:d.(latlon 
of "ii^ i-ohoIaatan-ft-HMia (CUXXIII) aatl 3|Wae«toiiy3/^iiol0ataii-a* 
on« (Cl^ XXTV). The tcetofiea (Cl*KtIv) and (CLXXIII) furnished 
laotonaa^ lr<»ao#to;i^«6-oxa<-43<4tomo<»5/-oli0l««taa-7->oa6 (CvS*) and 
S"l7 
(nj.ttTtI) '^ , !f 
- 49 -
Thi» oxtdatlnn of l^y^S-oyolo-S/.relioleiitaB-e-oa© {CLUl} 
ati(f l t » 3|>-halo a^rlyattv^a (CLXtVI), (CCXVIl) and (CC5ft'Ili) 
(oidar «a«r«r- \ ' l l l l«er react ion omiditiotia waa r«i>ort»tt by 
4S Ahfliad at al» the raaotloii affordad ttea oorraspandiag u-oxa 
eoeiDOtmfla (CCtlX), (CCTX), (CCXXI) and {CCixM), 
{CUXll) (CCXtX) 
c„a 9"lT 
(ct.txvt) n, ci 
( C C W I I f ) 8 , I 
(ccxx) H, ci 
(ccx«) H, wr 
(CCXSII) !i, I 
• 40 • 
with p#rAeoCto «fl(l p«rbort20l(3 aoidiii atlog •ttlphurto Held tm tii« 
oatftlrtt ginr« a slniste laoton* (CCXXIV)*''. 
TIte r«litv««tlfatl9n of tli« ^aayer-^illii^ar oxidation of 
h900f«iiln aetftftte (CCttfll) under atxnra tteatlwiad oon«Iltlaos by 
47 I^flffmi Miff l^e '4«airin lad to ttut i so la t laa of the iumterio 
laetont (CCICW) along urith (G€1CXIV) aa raportad by uottiMaa at a l . 46 
AeO 
0 ^ ^ 
Aoa 
o--r-a 
(Gtt tTTIf ) (ccicxiy') (UvJXW) 
43 f t ban baen repartad by Wandlar at at* that tiM Uaayar* 
v i l U g a r oxtdatloa of 3/raaatoxy-9|W«iidroat«ia-ll»}7-dloae(CCSLJ!^vl) 




Lnrdon 9t «!• ralnvesti^mtcd the p«rli«axoie aol<l oxidtt* 
tlon of (CCXXVI) Mid obtaiaed tti« isoMarlo laetone (CUXXVItl) 
43 
iilon« with (CGXWIU A« r«port«d by f«ndl«r • t « l . 
Ao»> 
( G C X X V l I t ) 
SO 4httAd and Pnrooijoa earriod out tlia perboaxolo ««ld 
?»xt'Nation of ^ •brotto««teroldftl ketoaaa la order to lavostigat® 
ih« effaot of neOistitttonts ia ttie eloaa v lota i ty of kottmio 
fnaotion on tho oourse of tbe raaetlon, for i b i s , tbey porforoNid 
th«» 9a«pyer*Viilig«r oxldati<m of 5(^>bro«ooholestaii«6'<-oa« (cCKJaJl) 
and ')B«>a<M»toxy«^t;^>n)nooboleatao-i6«<Hie (CCX^ )^ wltti perbeasoio 
neid AS oiddaiit and p-tolucniestilptioate aold a^nobydrate a« 
eatatyat. ifter a week's t l»e the ketoae (CCX 3^C) yielded 7a<» 
broaM»<«6<-oxa'«0'-iiaaooboleat*4*aa«>7«><Hie (CCJCKXl)* a«"«oxa-B-bo«io-3/«» 
bro«iooholestaii«»T«one (CCXKKII) aad 7«oxa«B«tea8o-a<^roaoobolestaa-
n*one (cctfXTII), After tho period of 24 hours,(GCXW) afforded 
3p<-hydrox^<Hl^ 5<»eposQr«7<M>3ra<-«)«4ioiM«'i,/..reholest£«<^Mm (CC x.iXI v^), 
3p«*ydroty-.3,7Ubro«o->?-oxa-i!»boaoeholestan-6«-ooe (CCXKW) aad 
"?p.-b«««oylosy--4^,5'«N»poxy*?-^xa-il'^d»0'«^^;4;<>haleat«ti-«6<-^ (CCXWVI )• 
- 51 -
CCCXXXIII) (CC3LXXII) 
(GCTXX) (CCXXXIV) {QCXKVff (CCXilO^I) 
Tii« fornatlon of onol l«otOB« (tiCXCxl) frow (CCX^xlJlj 
suiEg«st«d tlHi oooiirr^ioe of tli« foll ihiln« <larta« t&Mi «otira« of 
re net ton In « i uiiii»»iga«d manmmrm 
• 32 -
ft) n<ifiydr9brotiliiAtioii» Hi) D«Ay«r-VllUs«r Oxidatlda aad 
(111) /.•-toroisi tint Ion of tb« iatera^dinte Isetone. 
A tontst lvs «9oHiinlfi^, Inrolvtog tbo attaok of Br radioal 
nt oii# flt«|«« vem proposod for th« oomrarvloa (uaxxlX) to (GCXK i^ 
AS In "^ ohoao 3, 







pr««<fiit In pa A 
-51 
<OCX<XI ) 
f^vy and iaeobsen"* roportad t ^ foroiatioa of l)-4iofltolaotaa6« 
(CCx^XIt) and ( "C^.) fro« tha androatwa tfarlvativaa (CCXXxVil) 
and (CCKXWffl ) , r«Bpeet l ra ly , 
- 53 -
AO<) H A©0 
(CCXKXISI)/, -A00 (CCifTWIl) ^ -Ao*> 
(CCT1CWIII) p -AoO 
•52 fiMobaon •% a l . r e t r i e d th» foraattoa of a «ia^l« 
laotoft* (CCTLIt) from «staroae (CCtU) «itti tte lielp of 9a«y«r< 
Viltig<ir oxidation. 
fcctu) (CCXLII) 
THa B«ay»r«/t lUgT ontdatlog of ^ , p »wiaaturatad icatoaaa 
^ ,p -^AftttKrated ketonaa on paraold oidldatlon nay lead 
to th# fornatltw of «aol «at«r«t apoi^ r katoaaa and apoxyavtara ""^^ 
rT<Hv«T0r« dapffR'flng on tha reaotion e<Midlliana and paraoid tuad 
^-si-Halo ataroldn mtv yiald larga vartaty of proiluota* 
« 34 -
Tha«, p«rl»«ns<4e «eid oonliilaiiig p«rehlorio aeid as tiie eataljrst 
has b«ea r«f)ort(id to afford a mtxtorc of «aol lftol<m«« «Ad «poxy 
5T laotoaet bnt potaaaltia |>«rsulptiat« and aulphorlo aeid gava risa 
t^ 3-lcato«4-oxaat»rotd« , 
59 Salason parforaad tt» Haajfer-^iltigar ojcidatlau of 
oholeat-4«an«>.1«><m« (ttiiv) with DOtasiiiiui peraulptiata aad salphurio 
aold and obtalnad a nautral prodiiot (<X\UIl ) and aa unoliaraotari^d 
aold, Latort Tumor on reinvsatigatlon, o&aractori aad ttia 
notitrat ooapotaid as 4-oxa«S>;<Veliolastan*3*on« (CCXlilIlHi} and tha 







I t hail boaa reported bjr P«i l t and Kaatori^^ tbat tha 
ftaroTty stitphttrlo aold oxldatioii of progaatarooa (CXXI), taato-
atarooe proplonato (XWl) m4 oholaat«4«aB*3«-OAe (XUV) yieldad 





( XUVI) (caxuri) 
(n.iv) (CCXLIII-ft) 
«» 55 •• 
T<»«tott«roii9 pro|>l«iftt« (XLVI) on treiit»e«it «ith iiydrOfea 
n«rnTt'1@ tn the pr«««aott of ••lenitui dioxide in t-batyl ftlootiol, 
afforded (^-»taotoni» eorlxixrUo Aoid ( c c i a v l i ) tin& the Y-laotone 





It Hmn ti«9ii ahown by CasDi ot at . that llA-4i/droxy« 
iitidro«t«4<»oae*3tl7-dioiie (GCKtttK) on Baoy«r-¥i Itigor oxiiationt 
furnlshod the onol lootoao, ii^Htiydroxy-^o-oxa'A^^oiioandrost-^o-
«n<»»1tl7* l^^ <t(» (CCL) along with a saal l qaaatlty of the opoxy 
1noton<*, t1b-4^droi0^«^«4>i««4ap95<-opoxy«.4<4iCHiikO->3^«>>androst«ie«^ 
IT-dlont ( e c u ) . 
(cctut) (^L) (ecu I 
- at -
fh« Bnoysr-^illlftor oxidation of tTP>-oo#toay-5/.-iin<lro«l-l-. 
«n«K)-on<^  (CCUI) vtith hjrdrogon poroiddo in tlMi pr«s«no« of •aloalijm 
aioirirtfi rofitiltod ia the forwntion of i7p->»ootoxy*a»3»««eo«>3/-







Pinli{*y and Sohaffti«»r perforttid t ^ dAftyor-Villiger 
oiddatioa of ohol(<iat-4<->«ii*3«-<me (XUV) with trlfluoroperaootio 
aoid in buffer solution (Uid reported the for«ati<Jii of 5-fora^l* 
4«ox««^^*oholeetan<»3«one (CCi.^ if and 4p|3«>epoiQr-l(^«ooholf»etaa-3-oae 
(xwv) (cci^) (CCLVl) 
• ss «» 
A good ftoooimt (m tiM) oxidation of t«fltost«r«a« ae«t«te 
(CCWII) with parbeaxoio aold and »-^til<ir<»|Mini«iisi>iG aeid, tasing 
r>«relitdrie aoid as ibe catatyeit has h»en given hy Hasur at at. 
fh»f raportffd that the fornatioa of tlia pra<itiet dapaaded oa tHa 
quantitjr of {»araeid u««d» i t s aoaeaatraiioa and raaativa pariod* 
Tha 03ddatioa of (ccyrt! ) with i moU aqoivaleat of 
parhannoio aoid ia tlia praoaaoa of aahydroum parohlorio aoid for 
13 hours affordad iTP*aeetoicr-4^,5/-ap©3iy«idro»taB*3«ott© CCGl^'Ill), 
17^-ao#tosy»JI*foriirl-«i4-«'Oxa«S(/-«adrost«o-->^ (CCUJC) and iT, 
ao«toxf«4«o«a-A«>liOttoaiidro»t«4a-«n-0<H}na (CCUX) • 
om 
OiiU 
(coLni) (cci,viiu (CCLS) (a^iiast) 
Tha katoaa (CCUrit) on traataeat with 2 «ola aqtaiTaiaat 
fit |)arhanzoio aoid in tha praaanea of anhydroaa parohlorio aoid 
a« oatalfrat for 84 hours fnniithad tha apoxx katoaa (CCl^lII), 
nathjrl l7p«aoatoxs^«3«S«>«aoo«4«Qor*3p«lixdrox9r..5^*fara^laadrottaa< 
3«-oata (CChXt} (Uid 17p«-aoatotr«4a«S-^pOiKy'«4<-oxa«'4«^oaioaadr08taa« 
^•on^a (CCLXIt, GCI#1CIIl). 
- 5'^  • 
CliO 
(c!ct./rri) (CCLSt) 
(CaLVlI) wlian t r « a t « d with an eifo«»« af ;«erbija%aic ac id 
(4 saol© ctfilval«»at) tjslnp, anhydrous p«ro i i lo r l e acid m c a t a i y s t 
'^=?4 n r » ) , «««r« thw ©posy ketoo© (CUUVIll), \Jtn& ^ toxy l ao toaa 
(f,ahXt r r ) , t ha 1 ^  and 3 jWforasyI- ^->t#eton»s ( 0 J U X, i;*;!*U V / , 
^ (1 t7|^-9C«'!o«(5y-?5-for«it#-4-axa-5/ran<1ro»t«n-<l'-«i0 (CGLVjf, 
e»i> 
(OCUKv?) 
^^ he*n the r « a o t i o n mnn perfor««d wltb 2 «ot« eqtalval^^t 
of p(»r)$f«n70le aefd in tii« pn isenee of aquf^oufi pe reUlor lo a«id 
for 13 h*»ur«t tTp-««etoxy—^HHOI (»i.lro«tiwi«-3-<wio (wClii^i^ m»ti the 
"^ - Ino tou r (CCi.CVU) war© oOtalned fraai ( x u ' U ) , : ^ l ^ l a r l y . 
- 60 -
Trhon a-^hlor»p*>rl>onz'>le mcA'A was *»«»! m O'tldaat aiKi «qu*jo«» 
nercHlorlo aoirf as the ao t lva to r , {CilliVlIi afforfl«d tti« g -
laoton© (Cs^bT^Tl), th© l«M;ton0 «M«hyde ( c a u x ) t 17p-«oet<>2cy-
^?^'.T^'fff) an! th« 4-norltetoii«» (JCUXVl) « n « r a period of 
1? ho i i r s . 
{CCWlD 
• (acLx/ii) • (coax) • (ucuxvii 
(GGUV/lIl) 
In eon t i n ant ton of prevtouii xn>rit « Hifih«sy and iottaffa«r 
rp>lfiv»iitl?atf^*1 th© a c t i o n of »erb«n%9to aoiti oa ( tb lVJ i a trt« 
r»r?»«®iio» of anhyrtroiis r>»rohlorle ae id and ob ta ined 4 / , 5 -epaxy-
5/re^<»1*»'«t«n-'?'-mo (CC ,X1K), 4-ojcf»-v-iia««>efiol9»t-4a-«n-3«ane 
O^ChXt), ' i - fo r s^ l -4 -o« i -a^o i .o lo : i t a i i - J - -o i i e (CCU*) and 3,$*80oo-
4-ciore»»olo9t- '5-on#-3-olc aol<l (i>'t#"CtI), 
- ei -
awuc u'/ 
( TCLTf t ) [ccuxx) iacbxa) 
^hnn6 em*i s^iddtcii r e p o r t e d th« Buey^r-*'! l l i g ^ r os iUat ion 
of «ho1«»«t-4-«n««4-<me (CKl«vn) ^ t h I a o l e e q a l v a l e n t of p«»rb«ia£«Hc 
noirt, ti«ins; p»tolii<?«i«salphonlc acid Aonohydrat® a» the c a t a l y s t 
and obtftlnod 4/,5«-OKtdo-3^-ohole«taii-4-«Kift (CCL XI1) «Q4 4 A, 
i;-?>irt<!o-5f'«-eHole!itan->6-one Ccci*X0n)« •Hi t r e a t a ^ n t with an 
(»»p««ii of ?>«rhfln2ole «oi«1 ( 2 , 3 «ol<»)(ClLVU) produced (UCLStai; , 
(CCi.XTIf f ) an-l 4/,5-OYldo-?-<>x«-lJ-^0!«o-S/-OJ»ol*»9to«-*i--^oeiCCl.4Xl»'>, 
fllon§ wtth 5-^y4roxy'-*^<Bwthowy-^!l8-ohol«8tm»«<»-oii8 ^JCbXv* j ««ti 
4ft,5-dthyfJroity-5,/s-eholpstaii-^-^m« (aCLXiCVI ) - a r t ® f a o t s af (cCLtXIll > 
mn! (CCLtXII) , r8 i rn»c t lve ly . 
S^IT 
(CUi^iilll) 
(cci*x«i) • (ac4*x3aii> + 
- 63 -
H^Ca ^ 8 0 
iachxx}^') iOChX'K^ } iCCUKKVl) 
'?«»aotlon of -if'-ftcstosyotiolest-l-flsn-^i-oiiie (UXi-Aflll) with 
t mole* e q u i v a l e n t of p«rt)eii«9lo aol<l hn» be^n sncma to afford 
4-hy<lroxy chol0»t««2,4-dl#»Ji-6-one (CUl i lxyi l ) , 7/-^y«Irosy-3B-. 
ae«to^chole«t-4-««n-6-«wie {GebXWlIl)^ 3<Hic«}to*3,6*s«cdcttote8t-
l - ^ n - ^ - o l c aolfJ (CCtXXIX) IBKJ 5lp-«c«tOKy<-6,T«-99c«>-8-for«ylcfioii»»t-
4«on<^<-K>lc AOt4 (OCLCKK), a i t l i «a excess <»f peroenisolc ao ld , 
(CtLi^IlT) gmre 3-ice»to~5,6«s«o»ot20lftat<-3-«a'-d-oie aclii ( a ; t . s i aX i , 
?!p-ao«tosy-6,T-.»eco-a-ron^jrlol iol»*t-4-»fl-6-olo iwlti (CCbX\i) «^d 
3P)-ae©tt>xy-6,7-«fleoeholp«t-4-ea»!S,3*dlo«rl»-xyllo aold {COUtXXl) , 
The forai«t 1 on of ( CCI*X WII ) , (iX'l,XXVl! I ) aad (QCLX a X/ 
from fc^IiVri! » has been g«j^gi*»t«<! to ooour etccordlng to ;;»eb9tt« 3 , 
fhff f ^ raa t lon of iCChXXK) anrl (4'Cl.'iX5Cl) from (CXLVIii; 
hsu b0#n nhnivm t o Involve « p e e u l l a r c leavage of tiio In t e rmed ia t e 
«t><»»y laeteme wtiie^t 1« d l r i o t e d liy tite ©uosrttS© o^«alag as shoim 
In Schstao 4 . 












I. 1  
coo» 
(CCLXXIJt) 
iieti»flie 7* .4 
- 64 -
A«0 C) 1 % %, AoO 

















- 63 • 
In order to I n v e s t i g a t e tiM • f f e e t of • i^»t l t t t0nt in the 
t*lme tr ie lnl ty of 4««ii'>3'>oa«> noietty on tli« course of r«aotlo» 
nnA proiuot d l s t r i b t i t l o a , 9p-broisocDol«9t-4««ii*3«>oQ« (axUJi^) 
vas «tttif«ot0d t o p«rt>«asolo aold oxidat ion vhieh provided tiie 
Iffctoae, 6 M)ro»o«>3-^xa->4*l}oaooholost'-4«'-eao4«<Ni« (GCLXiyij 
•n l^ a firocittot of prlwary oxidati<»i md a brontne free ^ -lacto^te 
af thvl ©'Iter (OCLKKail ) *^ , 











The for«if»tl9B of ( o a L \ x \ l l ) was of i n t e r e s t in view of tlie 
fact that i a previoJM atJdlea on the s tero ida l i-en-^mea, o«y;*©n 
Inser t ion Invariably occurred between ^3*^4» t^«s lo<1ioatla^ a 
^renter fidl«?ratory aptitade of v l n y l l c group r e l a t i v e to a netbyleae 
ffotip. I t appeered titat the presence of a bro«ioe atoa at C^ 
by soHte eol i t le mt*mn a l tered the adfratory aptitude* of the groups 
eoncerned. A e l « l l a r l y oonet l tuted y - l a o t o o e acid as (COUWaU) 
ha1 be*»n reported earlier®*^, A p o s s i b l e »eouani»« for the 
for»?>tl(»a of the 1' - l a c t o n e (OULXKXm) frois (CXUX^ was proposed 
• «6 -
m m s«He«© 5 l a vi«w of th# 9«tabli»titt4 ro«t« far Baejr«r-
V l l l i f e r 05d«latl»n of tta«atur«t«d kAt<iR@s* t t t« ctsiiaga ( a x U X — 
CCtt^tTTl) involved 8»tlian«l i>r»»e«l i n tiM ohl»r«for« sol»iU#tt 
o f perto(»ii£ote «old as*d. 













.% reeent statiy of tbto l««yer«>vlinger oidUation of ttapla 
hloyel lo / . , ft-.«nM«tiBratoa ketones llico / ^ ^ '•ootalon9-2(iiCi.3tiC\lV) 
im<\ Z:^^ '-indnnone-a (CCLtlTV) maply eplto«t««s tli« OOUTMS 
oh4«»rr«t1 In «ledllar oxidation of aterc^dal ^ -O-oae tystaMa* 
"folxtat^ a ^ imd T stiaaartxo tha rasults of tri» i^aMyer<-«llliger 
oriaatlon of (aCLxxtlV) and (CCLxaV), res|>iietlvety« fUa ralatlon-
«hl9 tai ieatad by t^ ia <!a»hD>d arrow Is oaly auppoaitioaal wtille 
tHoaa tndloat«rt by «olid arrows Iteave netm ob««rv«eU 
The t>«raoid oxtdatifMt of (CCI^Xxai ) g«vt» epojo" laotoaa 
(«!€r.ttWT-b)anol laetoao (CGt^ X^ KV I I ) , 9poxy laetone* (OUUSXHVIII-a; 
and fCCLTTTvTII-*), ald«»hyd© laeton«9 (CGLXCXI JC-ai and (cauW'a X-b), 
fomata Ifl^tona (CCXC-^ ) and (vCXC*b) as shown la ^ebeaa a, 
Soh^«« - g 
(CCttXWI-U) (CGLXXXIV) 




1)- N i 
f i 
0 ' XI 
! I 






In e«rta in oiddfttlons, adnor anotmtt of tin • a a l laotoo« 
(C(Ti?;r) ware «l*»o otitala«(1* 
- 69 -
(cc tc i ) 
Th« oxidation of {('CUXX^') wllh p«r«oid» led to epoxy 
1i«ton« (ndxmt), aldfthyde laotone (CCICCIII) aaa r9r«ai« laotone 
("JCXCIVI a« shown In SeHaao T, 





(CCtOII) (ccxai i i ) (cc %sii v i 
- TO -
4 mtitHy of pmra&iti oxidation of ttaslty »o09»9i^l» 3p-
tte«to«fohote«t-3-eii*T-oiie {OW) cud eiAOltt»t-^««n-T«oae (CUXIXl 
71 
««9 andertakedi by Ahaad 9t a l , la vl«« of tli« faot tbat lo 
o<»ntrii9t to ring A ^^ (>^-tm«attirftt«di k»t<ma«, no oii<tatloa ttiidles 
on MfinlogotiA ring H oo«potmi1« liad beea reportod t i l l that tl«a* 
Tho kototio (uW) 9tis «itA}Jeoted to oxlddtion with p«rl»«asole 
ncl*l »«v©r«lly uador varying oonditlonsy iwing olttiar p-tolu«no-
«iul9tionlo aoid (PTS) or porohlorio aeid aa tho oatalyat. ^itn 
PTT (4«I hooni)^ th« Icotone (Ct^-) g«(«f« 3p-iie©togy-Ta«K>jta-*i-
hftaoe^iol^at-S-on-T-rtwift (CvtCV), 3/Vae#toxy<-0-ox«-5-for^l-5p» 
ohol«»«ti^n-7«one {QCW"!Vl) att4 im t3is«parabl« ttlxturo of (tie s^cti-
ii«l<l«, 3p-aeetoxy«>?l-lE9to<-'},7»9«!>eO'-<}«<iorohole»t»B*T<-oiQ aoid 
(cC'^ tr '^II) and l»it«to-5,7-8e«a-6*«orehale»t'<J««u-7«-<ilo aold 
(CCTt.:^fn), Tntarostingly, i t was noted that the laetone {CCKQf} 
r<9finlt9d hy the proforontial Migration of a laoro highly sul»atltut«d 
CHVb^n ov«r a viayt io oarbon whioh wan In oantraat to th« ^en^ral 
flA Aft 
obiervntlon • that a v lnyl ic earhoo ttigrataa prefertat ia l ly . 
Tt was tnforrot! fro« this obsorration that a «or« ai^atitutod 
earbon attoh am C^  has oonpari^lo atigratory aptitutia rolativa to 
a vinyl lo gron|), 
THa forqyl dariTativo {COXPfl) and tha aaeoaeids (CGXjJVll) 
and ( c c w v i i f ) wtra ahoim to arise by tha aoid oatalyaod 
rfi>«rr^g9«iont of tbo intarswdiato snol laoton* (CCXClXj as 
AM. AA 
ftropoaad by iPiob^y tmd Sobaffnor * • Tha oxelusivo forMatioa 
- Tl -
of (CCYCVt) tm^ tim (iii»maeo ot i t * S/j-epiner was tait^a am aa 
»vld«»ni»e that th« ftpoiy: oxygftii la(CCXCiK) was /^-orl«al«(U ih^a 
the react ion par tod war «xt9n^<|^ onlyr {CQXCV) and tlia adscttira 
a f ^ecxcvi l ) and (COtt:vin)were.o&lala«d. <>a tha other band, 
perchlor ic aota oatalyaad oxidat ion of (CXV) g«wr« (CGKCV) luid 
tn® nlTtura of (CMCCV'tf) and (COtCVllI). I t was aypdrlMaatally 
• Mtbfitaatiate<! that (CCICV) waa aot the praauraor of (CCXCVl), • 
(OCTWIT) imd (CCXCVIII). I 
'^itiAnti^m of (CLiXIlt) with (>er»j»ttiiKaic acl(t la the ^retenoa 
of !»PS or i>erohlorlo acid (a4»T0 houra) providad aoly 3«^ato«>3f7* 
seoo-.a««'n'>re'iolo»taa-t-olo iioti* (CCO)» 
^o AOO 41C 
(cw) ( CU XGV ) (GCJ^CVl) 
\eO 
\ 
0 coon :i) oooH ^ o 




The foraatlon of Tarloi£i oxldatioii produoti from (CSV) 
r»fii^ bo sHown to 9oostr aeoordinf to Seh«M« 9 | aaalogotxti to tti« 
forflmtlon of slttllAr produeta frflw »t6rold«l«4««K>n»3-oaeii hy 









^ < ^ ^ ^ \ 





^ c«>oa ^ . o C'.Mii 
(Gcxani) (cs«ivni) 
t i j t seeOfietA (COC) em ar4»« fro« (CLXIX) by e path 
!^}Alog0ti<i to ( i t ) tn ^o)ie«e 9* 
T2 
Ahisft4 et a l . s(J^)«etft^ ohol«sttt'*3«3«Kliea-7'«oiie (Ci4i;) 
t a T>»raQtd oidaatioi i , i««ietl(in of (CLXK) with p<irb«i»s£aiQ aeltl 
.C«re 3,7^4/,»«aOxyohal«»t-5<-«a-7-<m0 (CCCI) ajml i t s hy4rolyt»td 
prorttHst, 3/^4p"-<ll?tF<Sro,ife5ialtiit'<*«8a-T-^o (CGGIl) i*ad none of 






In order t o obtfiln tli© ^ - l e o t o t i d , (CUat) waa treaited wita 
varytitf eoneimtratioii* ©f |i«rfor«le aeid far differont l^tngtii of 
Hmti ivfiioii iwrartfibljf provided 3/«4A^|»oifrobotttst*S««n«>7-oa«(aCCl i , 
3^4h-dltiydraxyohole«t-3-«eo-T-ooo (CCCllJi 3^foratylo3sy«^ fi-
h$r«Sroifeliol«i9t-§««a«»7«»cifia (CCKltl) sAd oliotest«>3«>«n«'-3«7-H!laa« 
(cncrv)« Tho r#tat lY« iwotints of tti«»« j^rotluota do^ieackid ^ p&n 






.\ p999lhlts pfith^t^ totr t!ie foritatioii of (CCClll) and 
-iffliqaf »J , 
{CLIX) < GCCI) (CCCH^) 
(CiJCll l) 
- Ta -
In a v«rr Intersatiag 8oqti«ao« of Bad]f*r<»^ttltg*r OjddaUon, 
eHol9«t<-4«>»iie*39e«<lion« (CXYt) h»m tie<»i •horn to afford a aov«l 
T3 OT»talai}t<me • t lt lt 1 aole nqirilvaleat of parbensolo aold, (CIU) 
i?«v« t')«»ty(!r9i{r-3t4«^3ctdoohol<»at-4«4ia«i6«oae (CCCV), T^-hydroay-
oho1««t«4<N»a««^1y6«dteHa« (CCC%'I) and 4«^droiQr'^<-««0ttiojiyehel«sta-4» 
<3-diea*3-<m« (CCCVll)* With 3 AOla «qatyal«Hit of iperbeaatote aetd| 
(TTXt) afforded (CCCV) aad « aovol oxetalaotone* 5 ,Ta^3ddo-6-
0!r«-»*-t»<mo-«!l(7Whol«at«ne-3,7-dlono (CCCVllI), Wlta 3 «ola 





(acct %) (CGCVIII) (cccvii) 
- 7« -
Tha foraatioii of (CCC^), (CCCVI) aad (CCCVU) Cr«« (CXSX) 
HAS b«#n thown to ooour as in BeMMM 10. 
^0hfi>«« •» t o 
(1) ^ ^ 
')-?} O 
(cx\«) 





^ i aoti 






The forttj^tlcm of ox^talAOtofifts (CQCflllt msi {CCCIX) fron 
(CTTt) hnm b«fi»a sticmQ to ooeur as in ScUmmtt 11« 
Sehgae * i^ 
(cxtx) 




. > ^ . A 






il#aot|on of ohol?st««'3,4-dl9n«6-oae (CCCX) vlth an 8YC9»» 
of n0rb«nit'>lo aeid (3 ,5 mole equiv«l«at) %W9 a^«3^«Oitido«-3f8<» 
•«Goefiole«t*4««n-7«ol«6«-c)|e «<sid (C*CXl)| roaetioii goiag Uejrond 
th» i>rl«iBry U»f»y«r-Vtlll|5er »3il<laU»n «taf« T4 
\ ; ^ ^ c ^ c>oa 
(OTCt) (CCCXI) 
vtft «#<H>-iwtQ Aetdg (Knol Laotonoa) 
75 I t hwi bttan r«nort«4 l>y Hlngold md aoaea &r«ns " tttat 
whan refluired wUh aoatia aniiydrldo'-aiinydroua sodiioi aeatata, 
affordad the anol laotona^ l7A-a«etoay-3,S-aeoo-4-«oraadroat-5-




"indor s i n l l a r reaot ioa c o n d i t i o n s , t7M»<^«oyloxy-3N» 
«c<»tox!?'-i5,6-aecoan<lrostiHi-«5-koto-6'-olc «sid (COCXIV) fumiabaU tti« 






The enot lactone (CCCWII) was (Hitained hy wlldi and 
7T Patent when tliey ti«at«d imdar ref lux the seeo-4i»to acid» 3 / ^ 
aoetony-.5,7«.ieeo-«-«iorohole«taa-»-4teto-7-oio aeid (GU^VI) witb 
a e e t i e mtiydilde mid ace ty l ch lor ide• 
AOgO/AoCl 
Ac y^ . . ^ COOfI Ae'> 
(CCtcvi) (OCCXVIl) 
78 
I t has been reported by Buret e t al« that ayS^eeco-iooer" 
5-03co<^ole9t<-6-en-3-oic aoid(CCC]CVlII^)g«ire 4<-exao!iolaata«5t7-
- 80 -
dl^-a-Hifi* (CCCWITI-b)wti«a ttt« li«tOfie(CCCXV^III^««s lieat«d with 
a e e t l o finhsrdridli! mid p-tolu«ii«i«uluhoaie aold. 
irK>C 
(CCCtVIII-a) (cccfvin -b) 
I t ha« b«(»ii ttiowa ttmt th« s««o aeids, 3|^ «Nie9toxa^o3<-k«to<-
^t'^*«9<»oe}tol««tait«6»«lo iietd (CCCXIt) and 3«>lwto«>3,S«««eoehol«8taa-
6«oie Mid (CCCXX) if^ten h«at«d under rctlox idtii aeet le aaliydr|d« 
(Uid fused •odiuis a<»«t«t« afforded 3f'<»ae«toxy«6-oxa«4l<-iioaooiiol«at* 
4-0n-T«.ono CccctXI) and 9<-o«a-B-h<HsOQ!iola9t«4<-«ii*7<»<mo (CUCX)CII}« 
ra«?M»«tlvaly 79 
Gnm 
(cacsrx) H, OA© 
(cueXIII) li, II 
• 81 -
Ba»y»r««ytll tg«r oattdatjon of Eiqg» a and A a»go«>S«JK«to eQaigQao<t» 
?ert>enr«iri aot«l o x i d a t i o n of aat t iy l S'->^eto-4,d-*«eooetioieataa< 
6 -oa t« (SCCXtl l l ) gupr© l a a t o n « s (CCGXICIV) aiid (Cac^CV) and aetUyl 
^ - k e t o - S j U - a e o a e b o l t a t - S - a o - S - a a t t (oactSiyi) yl©l<tftd aietbyl 3 ^ , 4 ^ -
ei»OTy--5-ltat«i-5,(i--s«c'^tiolastaii-6*oata (ecGXWIl) and i?«tiiyl 5»6» 
<lf»oo•%l,4^•»ep^^•-l!-4c«9to--Sa«-01ca•»A«<4loaoeteolestaa«<6<<*aate (CCt io .¥ i i I ) • 
*t«tliyl 5'>^ato>4,3»iaeoctK>l«staa«>4-*oato (CCCXUX) furnisiied aet i iyl 5 -
o^a-6-%ffto«"4,5-9«*e<i-41-ha«oohol»atan-4'-ottte (CCCXXX), aat l ty l 
6*o»R«-5<-ic0to*4,5<-i«aoo<-D-lio«oeholestaii<»4«Qata (CCCXXXI) and 
5«<ixa<^'-ic«»to<-49S*9eo9*^<-iiaai9otioleataii«4*olo aold (C4iGX\XII) 30 
-0 \ 
emeu. cooaL com 











(Qcaxxtx) (cocxtx) iCOGXXXl) (CCCXXXIi) 
The niiey«r<-yttliger oxidation of awtiijrl 3P»ao«tox]r-S-kelo-
5,n*9«eoohol««tiin«6-oate (CCCtxidll) gmrm motttyl S -)i«to«i5,d-
««eoohol((«t*.1-«ii«6<-oat« (CCCfXVl), the prodtiot of hydrolyais of 
tile aoetate end subseqtieiit loss of vater, and an mexpeeted 
produot, aithsrl 3^«toaylO]Qr<«9-keto«9a<-oxaoA-hoflw>->3,6-«eoi>oholdattta< 
6-oate (acoxxxtV) • Although several so^est loaa oould be aiade 
for the tseohaaluM by which (CaCKXXIV) ar i se s , the oioet at^raetive 
WAS the conjugate addition of p-tolttenesitlphonio aettt to the 
ear^onoearbon double btmd of the iateraediate lactone(^oheae i a ) . 
• 83 -
3ct>«a« * ta 
/V*tT 
COOCii^ 







F r o t d t i t f b i f t 
• ^ 
a % t? 
(CCCStlJUV) 
• 5J4 « 
Mann S^eetroaetry of LiN>tono» 
Th# stttdjr ©f »ft8ii np^etrommttf of lae toaes r«v«ftl» 
tnat l a j|«iii«r«l only a nmmli frwotloa of the t0tj»l ioa current 
l«9 eiirrl«»<1 liy th« moleetilur lam. I t Ua» b«ea oftsi@rv«d that trie 
er1^AVtig« of bond adjaeunt t o tha r ing oxygea ato» giyes r i s e to 
tH0 i^ iafit tflnportunt p#altf In ttie aans S|ieetra of lac tones . .Suob 
cl»«vag«? gives the frapi^nt l«a« «/« 90(l») and i^a 811(a) fra« 
^ « anfl y -l»oton»9 wttb g ta^ra l forisula (accXvXVl) and (uacXKKV ,^ 
re«p#etlvely » , tni* tnrmm the ba«l» of ' j i lstlnotian b6tw«6n 
33 S4 l«*o««jrlo Y - aatl % «laoton«« • la ea»0 of S - l a o t o n ^ s " tSJ« 
lo«« of C!') «if! COO ftaictlmis fro« the fragoent Ion (b) i s fooad 
to b^ Intenne* the mml9 of 4aooapo»|tlon due to me loss of Ci, 
1« Of no iaportr'$no« for th© laotonos having aore tli«n 7 or a 
carbon itto^i , 
t) 0 
( f-^'TOtttV' ) (a ) {accxxxii} (b) 
The eia«« tpiiotral sta<ll*«a on seww bicyel io y • l ac tones , 
nnr^h a» t^ t rahydroaot ln ld loUde ( ccc iMVI l ) , di&yilroactinidioUde 
- 83 -
(mQxx'011%) m<\ t,4y4-trt»eihylQyotoii«xiia-3-»(in«-»fio«tie ae ia 
ojiol lftet»a<> (CCCXttlx) were o a r r l e d out by mm e t a l . 
0 
:=^i 
(CCCXXtv'Jf) ( c € C t \ ) t y i i i ) (CCQUtUX) 
the f*»ll">^iag ieli««#s iiliow the f r a f a» t i t a t l »a pathwuya 
mn unt f««t»d W tft«fl8, 
















• / e 149 
«/« i l l 
-^3*^a^ 
m / e 69 
U^l^ 
- 36 -





U:=0* ^ «t«u 







• / • 139 
Pitty<lroaottot<ttoltd<i (CCCXtxyill) 










-^2«4 -CgHaO -C.H-0 






^ /« 83 
-CO 










« / • ad 








« / • 69 « / • 39 
• /« ia«. t io w* M 
^i's 
- a j 
•<»H 
a/e 110 




a /« 134 • / • 96 
1.4,4«frl«ethyleygloti«»ar> ^a-»0a# >«<itlo aald • a o l 
(CCCXi[XIX«) 
*^J^4 
i i « t r o o«>A 
a/« i^a 
Or a /e 123 
- C M . 



















• / « 
•• 
U 







l ^ ^ t t . 
»/• 60 
-C 3^ 4 -Oil 






- »1 • 
rh<» aoflit or>a»on cba rao t^ r i s t l c itt the aas* sp»jOtr« of 
«nnl 'tilnfiy stwh AS (CCXT<), in r e la ted to aa idiimdattt (H'Ta) 
Ion ' • Th<* «K!!ettrat« vass aieanureateat showe that I t ooours by 
th#» «»?il»l»loii of Y "'^ *«***''® f t "* alonf with on* tiydrogan 
ntCNi* t t wa'4 »a(i;ge«ted t^a t the reaoval of a /^ -<»l«otroa fro® 
'4*^5 double booft l a (OCCi:!*) to ^Ive ttie noleoular loo (CJCXU*) 
i^ ntiDPoaed to be the prooets fcnr suirti d i saoola t lon . I'tie obar^ed 
frafnoKitt ('1-73)(jg)(Heheaw» 16) a r i s e s by the hydrogen trea^t&t 
from c . -oe tbvl a;ronp In {CCCtL.*} followe«l by cleavage of the 
l«otf>n« r i n g . 
:<.^ 
( net*) [GQCV** ) 5^> 
fhe oonpetit lon between a laetone-KUreeted deeoiipoeltlori 
CTOde anrt the fotierel fragtaentatloo of a ooatplex hydrooarbun 
fr«a^ work were i n i t i a l l y carr ied oat with the help of the maun 
sneetra of s te ro ida l laetoaea • 
— 92 — 
s terntda l Laotoa^t 
'^in^ A L«otogQf 
Tt Hnn b««a shown from the OMSS spectra l tragMaaiAtton of 
^t«irolj|«l ring h la(»ton«»9 tiint the proainont ioa jmait^ arise jue 
t o th» (U«<<»oclntlv« ol«avage «>f tii« large feiydrooarban Hioiety. i t 
hnn t}«#n r<9ported thAt th« ustial fraitt£>atation p«tt@ro af »t«roid 
n«iol?»»i« l«» tsr©vnllinf la the uemn speotrum of 2'-^xa«'3^-«uoHttaii» 
1««nf» rcc?V-«)^^^'*'', The sigalfioii iat peats at • /© 3^a ( 4 * ) , 
.173 (M«<:!rT )^, 1f>3 (^-CgHj.,), 2T5 (^-^'^H^^), 348 (^-^i^tigO^' ^^*» 
S")!, ^19 and lotvar aaas p«al(8 w«re t^talaed for th^ lactone 
(C?T/««>, rh» ' t ln i lar sjjectrua pattern, a i th Ion pi^aks at a/« 
1^ ** (^*) , 373 (il-CII^), 315, 303, 287, 275, 24S, 234, 233 «ad 
low^r «««« naak«, man «tirtilbite{} by tho tsioaieric laotane , 4->oxa'-> 
'J P>-chol#»«tan-3-on# ( c a i t U ) • The ooourrenoe of tii& frasA^nt 
Ion peak at m/fi U5 In both the laotoaes (Cviv-a) aa«i (OCCV^I) 
in 9Tr>lalRm! the c leavafe of ring A and the fragaent I s farmulatAd 




fh^ (imial f r aga^n t a t l on paCtera w«» a lso observed l a 
and 4-ox«-^«*fioiio-."l,^/-cliolf»iitaa«»3-«on0 (CtCIlI) , Iia|»Ort«Eit ton peans 
«t a / « 205 (5 ) and {J> and a / e 3a9 (jg/ were ab t a lno^ by tti» 
frffr;««mt?jtlon of lactotif? r t n g , rh« Sctitiaos 17 and l^ »i»y« the 









, ( l i 
!•/» 2^*-* 
TJi?» «>rr««pon«ltn.£ "^peotra f«r d i f f e r e n t 4a*awtiiyl 
f»tib«?ttt»it©<l lnetan49«, 4-oxa-^-ho«o-4«P>«Hi©ttiyl*3^-ctiole9t«ii-3-H>ne 
(CfTT), 4<-^x«-V^iaBio--4a»4a-<!l!ifl!thyt-5/-ehole9taLa-3-H>no ( O i j l H 
«n«i 4«0'rA*A-«iit )ao--4QJ«aRthyl>3j;->oiiol9St«ii<-'')«oa(* (CUD support 
th«»«« speetr i^l ri!«Mlt«i, 
- 95 -
flgC CUj 
( C C l i l ) 
The m»9n spaetruai uf th«} T - l a c t o n e ttetbyl esti»r (OUi^KCX-Ul) 
« i^9ii7«d aol<%oul(ir ion pf>ak at n/@ 434 i^^'^^^B^^^^ witri otiK^r p«ali;s 
«t « / « 419 (M-^'flj), 418 (^il-itgiJf 406 ( M - I : J ) , 403 i4« iCU,j ) , 3T3 
(MJMOc::?!^), 3«1 (iMlH^CO^Ca^), 34T (^-tiJt OH C«»CfI^), 337 (hi-a7>, 
r m ( ' 4 - t O l ) , 3 3 9 , 3 2 1 , 2 9 4 , 2 9 3 , 26®, 347, 3 2 1 , 207 , 1 J 3 , 193 , 
H'*, 191 (^'tj^fiT^^g)* <®lf ^9 ^*^5**r'*3* ^**^ l>««te>f 71 and lowmr 
«fls« pftnlcii, Some o f th» frafwant i o n rK»fik«» wliloh turovi Ugftt 
on th« strsKsture o f th« " ^ - l a c t o n e (CCLtXvIlI) bava beon suggasto^l 
t o a r i s e aecorrtlnsi t o -ictiene 19• 
m/e 419 (M-CH,) 
COiCf l . 
,> qlieate - 19 
-G iL 





^ir^ m/e H 7 r^WM.^:.J.J'>':.:.:J,] 
••»—«»i_''|lWfc"w • I M M l A w 'Q iCii i'A'-c\ ^:-i'j\iA.} 
!« IT 
(^'' .xKxi irM 
O-fg-CHg 
0 7 0 
^Ei)* 
« / e 4J3 
0*J 
^3'*4T 
a/o 347 «/« ^^3 
fa/« 403 
<-••/« 3 d I 








( C C L t n ^ I l I * ) a / e 2$ A 
m/ft i s i («^^"^y i )g ) 
/) !} 











« / • d9 
- i9 -
* | r i ' . a c t f»n«»» 
••ihs^i? » t^ Ml , ' • ortrrlr*-.} o a t ttK? stm^v o f fii-.-inH H.i.-oxr 
oijj%»;-^if»g»o-1/-i?hol?»aitan-»7-'i>nf? {"'"^XJ). fUo p r e s e n c e t.>f a 
««! f a i fle^'nt base f>f*at fit ?3/# 11'S i n ti'i*? }aa?*H -s tfotr-.:^ «:>f a l l 
,4o*.> 
f - ^ ' ^ v r ) 
' . J 
i 
I :..:« \ l {C^::%,:.i 
-*"vv 'J ' t?tVi'< sol.r»csilftf i o n i»f»a^. n t :a/** 4'>3 (•-•,,7'^ , „ ' ' > I «lO'>;i viii.i 
S u S ^ " ' * '^^^« •'^ •^''^ » ^''''^* -'•''^* - ^ ^ « '-*^» *^^* ^^12 '*4S ' ' ^ ^^'^ ^ ' '^" '* 
- )i -
n«<? ss/f» 17*1 h r s bffioi-i rtti - «»est s-* t •> ^rl-is? a c e o r t l i a - t ) o^fUMae 2v>» 




II "0 2 
*/• .1T4 i^^n^in^} 
- « • 
m/e 178 (C^^^is^^ 
i /e 3 t7 («'"22 i^37«>) 




- I JJ -
'H*» f3?»n^  »4p«'Ctr'i£H r,f { '•'ixi'i) ;«,av<:} a a l o c t i l a r i'.wi ;)o«ic a t 
a / o 4 K) ( ! 
27 44 1 ) '^  I on ; w i t h o t iK! r i rap '•> r t nn I j*» a kn a t ux/ a J ii 3 
/ ? - M ^ | , !\7'3, ^ 1 4 , M 4 , J i n , ;* l t , 3 r > , I J J , 3 1 3 , n ? , 3 > { , J 4 I , 
'?4'i, 1!t7, l i t , t1') mnd lovfiT r?i«^s a??ai£-*» f^G frayi^ iafMit im sa/'-* 
1 1 ^ In thin cnsie ^?oo9 no t o c c i r a c c o r d ! iti^  t >> >c:iei;a;» 2'>, uut mm 
""^"^ ''^•' ' ^^ r"* '^*^ 
/ , - . - ^ i -^1) 
idom*? • i i 
0 
^ 
[> '^ s> 





« 1 >I -
^ fr'^'a "'tVf ^ f>rf»f*urfitfir af f ie i <HI sa/e H-^, a^ny jU:ia tJe i~iuv/a lu 
If '^^ 'iq t'^ t'hf cofjcluHlon Vint tiie maH« sn^'Ctral d a t a j4i>o iLi be 
C''>n'?l-1f»rp'^ 1 In o a n f u a o t l m ivitii o U o r aeOjo-Js of cUii.r<iCti:fri;ft:;*ti .)a. 
«C0 
a i thrt%' i^i» not qh*>w tii-» frn/-'jii;"'nt l:>;j -lofs^ ii nt a»/o Jl^i bocnuse t \f>r 
Im ?v> r n t t o m l © ffir tU »^ lo^s i> f f lag -i !;»lt^ier riv>aj ! .. J..; :i. j^ i ; or 
< I ^• , 
t O 
T l 
:'?lfk jTs '^S-^ : - > o c t r - s m u f ( : * • ' ; " / ! ) f : ^ V » •:<•>! ^^C't l a r f •>:i peas* 
ftt ni/<> 17.1 ("^-)-5,f:-' «5 «">llo'vs!d by c!t;if>r s i g n i f i c a n t p^jnks ?>t 
• ^T l , '^T l i , ?-t7, I ' n , I t ) Aji.l l»>«i«r a n a i p«->a*i?j. i f ie *caoae ,i.,: 
r- ' t ' l on-'!l-»«»«* fhi>'» f nra.' i t I-^t f>f «JV:»3,-> o f tfjo la.-sartant f ra.:.i'.i?»at i<->n^i. 














• / • 3S9 
^ 
* / • t1^ > ^^T^io'^^ 
- 103 -
si/o 195 &/& Hi 
h i s 9«ftk w««» "sho^n to arlsift dsi« to tite p a s s i b l e foramtloa •>': asi 
16«oxn-5/-nji«lro9t»n-lf-oa«. ( IX : ; :T I» I / ) »?rtoiH« tsj© « j e e t i a o of a 
na thvl ra tUoal only t o a a l a > r «irt«»Qt, rtil« obse rva t ion i s oa»a<i 
on thit» f«<st thn t th# e U'M an 11 on yf C^-^nt t t iyl growp i s r e l a t i v e l y 
rwi f avourab l e . 
-ca. 
( ^'XUTf» ) U> 
- 104 -
I t hnn b«*»a »U'«0rvetl Wiat i n oas«« of rtai» 0<^-»laetort©«i, 
frsifHiBnt loa<« l a 9ai«s sp#otr«.tsi nre the r e s u l t of los«ii of a »« tay l 
r^f»«TO an«l fjy this l a e t ' m e r i n g clenvag© • 
-ail 3 
(nc'^tLv*) 
•fn(* ••*it nation enn b« b r i e f l y s ta te tJ ttiiit tlit* l o f luoace af 
th*» laatofiyrs ^rosjiiinir 1?? r« t l i«r sr@«k «xo«f>t for tlios« eanes ia 
w?»le*i I t I s l«w».-»t0d s u i t a b l y t o i n i t i a t e a favaur«<l DreatK<luwn 
oiscuiisiaic 
- t03 -
>f jfroidftt ^ t>^tra!gt<l^»^ 
»^v'f}^ ?1«»«ll'^  an*-' chnracstttri xfttioit of s t ^ r o l r t a l teimM'tta^ from o jr 
I ftbor«t«r!<»9*' ' • Tt <Je.:!crit)^s tiie rnnetimi of s t e ra lc l a l iCf^toaes 
fr'>?s th(» <shol<aist?«t^ lirtff th© 6 -«lt«>»tgBi?» B<srl*-in wtttt an ©xeesa 
nf hvdrwiiolcf ftct-t Ifi th*» i»r*!»e«c'© of uormi t r l fl'.iorld© »s t ae 
Cfl t f t l r t t , a v a r i a n t of th« :>«h«l«lt raasot iaa , lUo e a s i l y 
«<^e«sslltil«» st«r:>lcJal &0t*»ne» iia&|#ete<J to the at»t»ve r^iaettort 
c'-n^it t i a n s ssr® 5/^ -4 r^••^alo«J!lol+»1it«n-* -^«ofle (CU*,xi'Xi, i t s .'iP'-ijcatacy 









' o "••:v' .v-T«-*i) (o.:cxJ,^n ) (c.:;ctwur} 
• llll IM Min i—II IIW—fc.—— IHIrtP» lMi—iBi^Jg i .—•W. i iMI !»•—» ^ i r i W ^ 
Tho Itpton" {COXW \\ wh-'«n treat\?<-i «i t t i «,n e sees s of tiydrassolc 
ftol ' s )l t t l >n ( *rop>ire(! «ocor*5tng to the* wethocJ doaer ibed by 
'ours*! nnd -yhnra ) u*?ia*, ?J jran t r t f l u a r l i e l^» the c a t a l y s t , 
affort!©s? »f t« r !i«-i?»l wor^ up mnd ehjroaat'^erap^iy, n o«a£>>imiJ liavlrtg 
ta .p. 14'*' , Th«» s t r u o t u r e of th*t o Japojsnd i s det^rioia^d on tUe 
t>et«!t« »f I t s =^u{»ctr^l «>ii«J c^sa ion t nr^n^eHnn, 
.» 
The e?-}mn '^>im'', s i .p, li'')" «nalyae<i for '-^ .jf^ .it***^**' (5>*>-^ ittvc» 
-f»tl'?t«tn t c ' s t } . I t : o l s a e n t p l ^«jaly-*i!« sh«>99d tUe pr€»«««e»j sf 
f<^«r nt tr'-»E^n ato?rt« i n i t , , in =sipi>otru® af t i i j s eoaiioujiu ^iavo 
hin^ia ?it I H T , 1470, n<» > f*ml Toi cs!**. fiia UaJi)* at 153? and 
14?'^ nsT'? i3i^ tm" «r?? at t r lb?»ted ti> CaH aiiu •.a'^  8tretoi 'aa£,3, 
- t07 -
rr»«e:->ottvely' , The sharp frt ' iuwicy a t 700 Q& I S a»tsrlb*Al» 
••>7 t:a O-fir «rtrf t tcf i lni |" • itm ^ l e a e i i l s l analysts* aad i , r , t tain sii^w 
t»tr««i^ol«» <&''*i^tY» from tfiaat* t l a ta , tn-a s t r u o t u r « s icc.:'\',l\} aiit? 
('^j^CJj itAy h^ fwrissilati^d for tm om^oiMulf m,p, HO', ^ lie 
rfistlnctloa b^twuten two itr'ssierle foran ewi Uo mnd^a ^m tiie a a s i s 
o f I t s n. f f l . r , s«f)r»ctr'3?i»» 
('•^::?tXt X) l-:v:.nul?£) 
•Jii 
n , ^ . r , ««nfl'etrJM9 '-^ f t!J# t©tra»€>l^ (iJCCijJI nha^^m a two litot-ni 
mnliivtlf^t nt S 4 . 4 S **!!iloH I s ©s^itme^} t o met'nyli$n^ grauy a i r e o t l y 
(fittaefipd to thi*'' r t a n ni t rogtsa atotn and another two pri»ti»n vaalttpiv^t 




»-m0frJ«l .ioubl^st oontrod f».t ^ 3,4 In t eg fRt ing for »i»« i.»roton, Oa 
•n«is;f #t «l ,^ '^"^^ fTHsl .Hn#i e t »U*"^»*^»'^*'*' , t n i s s i g n a l cam Ue 
f»ss?J j?af«.'i to an« of the Cj pr»t:on« with tile t«traai«l-a aysite* 
h??viosr ft-aasa aol mty i ^IC^lX .IX), The a l t ^ r n n t t v © isosaeric fi:»rsu 
f<-*-'"*i,> |<;5 (U sfi?^rf!es1 on the ba«»l* af I t s n . a . r * vi^li«i?s beca^is® isi 
r 'id 
Tt ^f>% ««TO«>et0t! t h a t 0 - ae t ' iv lpaa '->rot''»a« w?»tild appear araoiid 
_- 1,'>o as «hO'wn fc»r r:"*CC?.l I but Jn9t«»ad of t l iat I t imro sij^nsl 
!n t«f r« t tns i for only onf> p r o t o n . Thin I n d i c a t e d t l is t ttie reani i i ia ; 
pr^t'^n fil.i:'Ht have &e«n 3hl(»l4ed 8n?1 tijua atti f tea to lil i iU.leld as 
t-> mer^n nlin «ettifli»n«» ©nvelope, fSi© coupUnj* cons tmu ( i ' i siitj 
batwfti^n thf' tvro halve** of ttie doat>let su; .loat^d the tlajijift^iaeo af 
si'^aslunl ov«r vfd tn«l oous»lt*i.f,, I 'Osslbly , the <i|7-f!i««il te t ra iea t^ 
rtn-? 6ffe«t!i tho g®«a«»try of rtiig-4i t o atwh aa ejrteiit ttt«t tii« 
<lf'i[»<1r«1 nn^.l^ b«»t«»an f^ g*"''''^  «»«! SKI** of tl»e C- protcnas a|>nroacti©s 
o 
s^^ <>0 j«ii'i H<»nce tt*» v t a i n a l «o?j»ll5ig t akes p l e e e . «»®aixial coapllai^ 
In SiKjn « ennr* nmvniln and »n^ of t i ^ C- prot-^nts wdloh i « 
^pshl«»l«!*»<1 a?»n«*ir« «» a do ' iblet miA o t h e r one -^litslded »ltl ft»d tu 
fit<?h fl«?l'' to iaergft witii att!i>'l*?a«» «av©lof*<». I t tuij a l so beeft 
f>h§orv#«l t»iftt. t''i<» ii:>fl&lfl pnrt of tii^ doab l s t in t a l l e r will en 
i n^f «?«!••»"I thfit tHl s nroton 0ou.plt»s "'ItJt a i>rtitoa r o s ^ n a t t u g al @ 
*>! "h«r ftelf^, ^-'or «n afirter«tiiii<lia5i, tHe 1)retdilng aad«l of tiia 
- io^ -
t«»tra«.olr» (C'"-itMX) w(%8 exftSilncK? ^* i^lofi shom»<l t na t ttio d ihed ra l 
riTjf'lif b«»liM»fln a^-RTtal uroton ( P I ao?} cme '>f t!»<» w,^ p ro tons 
(pqaatar i??! t l l ie? ( /^  ) In a*»oat 30 si'i© t» wtilcU iia v i c i n a l 
c^r^l ln '^ !*? ob«0rvf»<!, sin t?H» O I ' I T ftand, ;.,_ a x i a l liJ««» .not »n 
f (A) ^ptaiinAllv ec»ttol*»d ^ l t ; i trji» 0 - (ec-Matcirl J*! Uiie)(/'^ ) f»rutoa 
««? both pr** ?aft'?,!i'»tie3-llv n*»rj «'»<iulvril«?at :>rotott3, t5> ^^ Iv© ct.)i3;»lii-jg, 
^?>n^tRnt of 15 »», r>i# otbi«?.r a t r t s t i n t faaliiri? of t h i s a . a . r . 
sr>*^otr't-3 1*5 th^ 'MimngftfiHG # i l ft. af tb« vJ.^-^iiatcwl rt«S'->tttttto«i ' , 
.^ .v.-i!jt»|<» fmnrt «t. .^•-T In t?i?^  s t e r o i d trmm worlc i s r«;:M>rt»tr ' ttn 
exits'? s h f o t ' l i i a "^^f 0 ,-m^tijyl n r o t o n s , H a i t a r l v t t?ii<* Oi 7-..f.»Hed 
f^trnT'ili^ trtiti I t s »r»'"' fiy******** ««<i ;^-T sa^y, l»y H'f^ jr of t c s ^aoja^^try-
H1 t*»rl)i(i', efff»ci:, foro« tU» C.„*«»«t'*iyl to v l e « aor© of tf»e ;!tol.iiCiil#, 
h«ne?> tu<» rtotniblft •'Ua'arfifrietie Jilit ft { ^ . a u ) , -tinar isetsiyl «l,;i«?j,l» 
w<»i»r» n'j«i«»ryo<1 nt ^ U H . )«3? iw i^i *«Ti, rJie forwntlcia of w ^ 
f'->**^ .-f tf t^r{%Kol?» i<j «»!Sf>eei©d t o iavi-ilv© the tat^ra^fi i . jcy of 
'I 
hV I I I ) (ccouii) H, aAo 
- iiJ " 
^hninianl a^jnport l a rmmtr of the s t r u c t u r e (nij^jXU \ i w^as 
ob ta in "d bv o d t m-os^ntyl alc9if.»l re'3uotlori of C > ^ ' \ W \ } wrUc^ 
a f irnl's^f*'^ ^ tfn? t « t r « « o l e t C L v i s i l ) , a , p . IBSc) , i t TSS fatind 
I ' e n t l e a l In n i l r'S^'sip^ots, ssfttU an au inon t to saap l ' of i J l i \ vv i l ^ i ' j 
Mi/Aa^l a lcohol 
\c 
' ghvtrobragdn-tt 1 on of tn^ cvwai^ outt'l (cc^XLli;) 
fhm rfOrffijifMjfiil (c^-'-ryji:? <m li«^«ttag wHU p y r t a i n e «*nd a f t e r 
i!**5tf»l worfe: «f} aft'-' of)r^>g»atO'r.r«!>'iy over -91 I l e a ;|el j^ave a ooispomid 
.O 
•''•tnr>';'< t^-7Fl gn t l an of the <?Oiflffoita-i, la^ Pft ^ 1 ^ a» a-aasa-.i-
.o 
?r.i I'^tfifi t<»^ti. I t s l . r , (»thlbl t«jd s t r o t o i i u t fr«sqa<»a€ies at 
- l U -
Vim Ulw^n, 1520 ( ; ; a n , 14*15 mtl 1333 e«*^ \H»%u r i ius, i t s i . r . 
In ma {»rpi^ct<*>^ fm^hi<m foradn- «»flat©trf%?.olf» aiol#ty i a i t , Hit 
lnt«sfr«»,lnfl^ for Oi\'> nrfifnn at cy I . J o wttii J va lue o t 14 tx, 
ajj'f'rlbfttjlf t'* '5- -f>r'jt<*n, I t s a ,« , . r , p a t t e r n in s t ^ l a r t o tiiiii 
of f•:"":•.*'CU K) t^ rtf' th ' j^ In the UgJit of the^ss? -.»»'*erv«ti.'jris i t I s 
Rf Cj ''s.'K !»«« trJnT.^t ( t pr:>t«>n» I s j^,»criij»a^ls» t o C^'-vlnylie urot<>ru 
* * - « / 
Pjr 
»^i|/ 
- 112 • 
1B->.o*itOKy-=?/^>ramocn©ls»stua-^-an« (OCV^Xl wft*j t r e a t e d 
t^'lt?! an ©Te^iss aT fiydrazotc acid »»lvi t loa , After w«ii^l »orii up 
?»nrt colti^OT chroaatagraprjy o v t r « l l t o a i « l f two prof iac ts , sa.ps, 
t"?0' (aalor '* mn3 IfsO' ( a l i jo r l wero al>talfte»c!. riie c«»-*pauiia, ai.p, 
• t*l-'> 'fjo?»lttV0 u«llsitfltln t « s t l , aa«ly«4e<t for C^-il. ^H.u, a r , lt.« 
ii 
l . r . ^«f5«»«Jtr'i« osHlMted »©als»8 at 1?25 (Ci-i»-^-?), 1320 (C*-*!, 
14^S, 1160 (!^»N), 135i> ( » o @ t a t 0 ^ |;>ia {Q^t) md ti) o4i'^ iC« . i ru 
ifn n , ^ . r , f^»f»etr«Na shoi»«*l a ts-road pQali, «tt ^ 5 .3 ( I p ra to t i , 
'-"-^  1^ 'T?si which I s R«9rlb»bl«j to C.j«r(u ( a s i a l l . fm ai^jHtarfiace 
of a t)r0,M alf;n«l «f '-ji-^/^J (« i r l a l ) c l e a r l y sltows tiifst A/:J r ing 
|iin»*tl-->« l « trnn** fC_^o(r''»*U 'me af t{»« 0 - p ra tons ^ . i ) , appeared 
PS « «!o!|l»l«»l: of !m«st|!ial ?ilc!.hts a t ^ 3,4 (Jf i;i . i i / . I t hftH s i m i l a r 
f{»j»t!$r9 fl>f the «1oyiiiI;ot ^ i aibw^rva-:! l a tUa n*a«r . ssp#otrifea af tHe 
t«tr«i»'<»la ( C ' C f U l l , rtue s i g n a l at <^  3.03 l9 r e g a r t o d !-> a© that 
nf «<»thyl protomt of o^^-ner»tat# grmtp, flift C.^-«et l iyl s i j iaa l 
r^nrtufttmn «t «»f»r«0l»t»ly hi t i l e r f l« ld C^ ' i .SS) «ia# tu dla»a,;^ttetio 
In f lu^nee of t«tr^ti:ol«» r ing on I t , otli»:«r m&tiw^ s i g n a l s ware 
?H^ (*o^"tmm4, HI.p. 150 (C.;oi.lV | (pa i« l t lv» i e l l ^ t © l « t « » t i 
mn\ynm4 ^nrrf*f*tly for ^gj^^^ji'i^'^^^r nad 8l»ow«d JjajiiJ* a t 3330 iUii), 
- l i i -
1510 (Cm'O,^ t4*i'», t3T0 i'ia'i) t*.m 6^0 ca"* (C-[?r/ l a i t s l . r . 
>,'^1, f>.'?1 anfl >,T«5 (<it;if»r methyl pr>»lf»ii«|, Uie a.ai«r, jfjattern 
^^ f thin eoanojm*! i<« -tltailsr to tfioss «f ('.^-^JSUl <) mn^ ( - ; 0 ' j i 4 l l i . 
fhn reftotlon *f in<^ t©trnz<»U»(GCCLIII)'4th pyri siri^ gav<» a 
foa^oun'i , ?»•?»• 130 a f t e r u'^uat •nark 'in aad oolusasj cl:iry«a.to ,;ra;»sjy, 
orj«1vs«(l for H-,.* ..,%''.•_ ami I t g.aVf» (trnt^kn in t t s l . r . spf^olrata at 
-^ n:^  121' ' G&T' f«o«»t«teJ, I t s fs.Bi.r, *»-f»00trvigjt su<»«i*d s i g n a l s ?it 
r f ;f?^ -'r^-^lfiyll^ p r o t o n ) , ^.-Wbr (C^-^iif, ^ 1- '*s^ ^» •^•«1« 
!'-m^Co>), ':),^», ;>,ii mt'lo.T5 ( a t i i e r «**t*iyl s^raap*;, Ihij t i .m.r , 
o i i t te rn of thl«» cora^jotBil rs>«-««blo» iHf?t ^f th*> tetr«iii.»lo , v > ; ; y i ; , 
Th« o^sf^ojififf, a,!:>, 149 (-.'CULvl Ha«^g««lve Je i lattairt t e a t ; 
«trf»tc*ilrr;s f r«n!>.-»ncl«'S at 117J l^-^n, 16^5 ( JJ=V i , tJ ' iO, 1U3:», r.)10 
••1 
^Cw;^ nn>l t0tr-«tRolr* r»«sa s^ *^ t 131* u ; * ^ ! , 14HJ a«<i I J T j ©ai ('•^».*). 
- 114 -
rfi« ae«tAt@ fanetion of t&« tetr-tmol^ (cccWi was 
Hvirotys©^ un'3»r l»asl« mm^itltmn to afford t^n h^AroKf letrmMe 
^Ci^CU'll, «,!», 14****, weiteli «»i«tjr994 for 2^f^ ?44**4*^ « '^^^^ em^umil 
mnn fmmt^ to t»e Ifl^ntloal isdlth {wCCUVl) obtalried by dieltydro-








l«iies» OTldatton of the ! iyfirasy-4-enotetraaiole i C J J U I l 
rhp l . r , speotrttei of (occUvU? oxt t lbi ted peak^* at latjO atitl 
lr140 o« ftttrlhut#>l0 t o itt® C7^  , i3 -H«i9atarat©«J carbaiiyi 
<»hr^wonhare. T»trft2sol« i>e«lts were at)served at i^^i^ 14*>0 and 
tSTO o« , Tt» a . v . 3|>f»otr?»)s «:shit}tC0(t absorpt lo t t isasisii at 
340 »« whioli I n oogr^atlblo i»4th «tti/ . t (^  **»«*• «*'J''«*««5 earboayl 
ohrmionhor^, fh« n,@,r« spwetrtiM of tlw t e t r a z o l e (viCCLv^ !^!) 
9Hms«<1 n «?ln5?tet a t ^ »1,13, Int^grfitiiii^ for otie proton »iJieli oaa 
hw ftiiiif?»ii#»«f to G^«vtayl lo p r o t o n , fhs o t h e r s lgciats wMjre oeu t rea 
at ^ 3.4^d ( 1 i»rf»ton, / 14 »l«, vJ^^-^lU, a , 7 ( C j ^ - ^ o ^ , a.-^, 0,8 
t^ n-^  0,75 <o»h«r aettif^l g r o u p s ) , i t i is s t r u c t u r d (ii i icUvli; was 
107 
oonflriii«>«l by oo«iparla«>« irfth an a t i t ban t i e saatple , 
(c!cgnvn| with j ^ fiye<y«s of -iyd«'*f»?qt<y m^f3t^-tii^^^«.>^;t« 
ni»hoaK>clol<iat«4»-i»ao / " ' l , 4 - d | g ,7 -d 7 b t » t e t r a a o l # ( C x c a n J . 
n^actlftfi of (CiTCLv'llJ ^ i t r i an exonfls of l iydranalo ac l4 gi-sve 
.'^ftfl'r II-^«RI «K>rH tip and ooltiiia oturoaiatograpiiy, a coapauad, m^p, 
3tT whlQh nnfily««?! for '^gf'l^g^a* >*»*» ejojiotBid fh»a«ci e l»»9n ta i 
#»o?f5»o*?itl«>n «orr*»!9|i<maia:..'; t o a b|9t«tra{B<»l0, l t » l , r , speotriwi 
«hot»««! « vf9m%. !>*>ak «t 3«.'>fJJ e«s ascr lbnUle t o w«iC«^ imd a s t rong 
n«»©% nt t^i7a e« tm- C«c s t r e t c h i n g , ring t« t ra%al0 (Htaka were 
• 116 -
observed at 1330, t480 aa i^ 13T5 om , r»o possibly struotareii 
(CXfXTH) and (CXKXIv) having toislotrasole aoiety can be 
roraiulflited for t&« er»«st»ottnd, m.p, 3tT • l a order to a r r ive at 
« d«flsitt«i imd r«*R«oriflbl«» concjlrjtoa regardllttg th« t t r t i e t a r e . 
I t s n*^*r« »i>«etrui9 msM mxnMn^i^, I t i^ fiVe a brt>«d i«tiltlpl«t 
contr««1 at <^4,6«l w*ileh ia togra ted for two jirotons a»si^«3!<s to 
c -«0tiiyl0iio protons* \ <!oabl#t ooatred nt "^  3,4-> (-J 14 uaj 
f»9n be «sslfn«»c1 to on© of tli® Q^^ protons by aaalogy %ltb s l » i l a r 
««i8lfnnB*»at 1?? oth«r tetraxol^ti liavlng the ft-«usa-»i-ij<>sio-2f"*s,7-««iJ7 
t«»tr««^H »yst«s!i« Th*» v:. v lnyUo |»rotoa aip';>ear«<l an a stia^xlel 
«t S^»^3» tfi*» 1-a«a-*.-iiosio-^.1,4-d^t0traaol«' ay^toea i t Itnowa 
to outlaw sttrong d#i»ljl«!<flng of C^  v i a y l l c prot»« i a J-«2;a-\-
Ho»o-4i»i'->^no ^1,4-K!j7tot ra«olo8 i^iSob a^ipaara aiaoli 4io«aftoltl 
rt»l«*tiv# to vli iylto proton of 4-«a«»3-on«s« I t a appoarauoe «t 
tt*t low mm '^7,>>1 tn fuatifitid m I t i s a^mdwictiwd b<»t«a«a t«o« 
tf»tra«ol<* r ing* and, therefora , a^oarlt^oooa a furttiar dea^laiding 
«ffoot , '4«tfiyl fllgnfllisr wara obsanratl at ^ ^•91t »>,dl »Miil 4>«73, 
Tt« tt.%', Hpootru^ ojctilbilad i^sdrpt ioa luixiaa at 24S nia 
( l o t ( - 4 . 1 1 ) , vlils coa^otiTifi waa fouod t o be Idaa t loa l wita aa 
autlt<»iitlo s«'3pl)9 l a a l l rospaeta • In tlie Ugt»t of ib^ae 
obsarvatlona, tbe ^tr^ietar® (Ct .XlI I ) «as aaslgood to tUe oo*iioiittd, 
ai.D, 21T • 
- t l T • 
(nCCl,^'f f ) 
^ / 
( o ^ K a i i ) (OX^CUt;) 
^ —h '>«»-
'r«>/!it8i«»iit o f .1 p-ao«t«J.s^?•3^^• —si t*>a t aBi-6-ono (CO ;Xb/ J { ) 
w i t h mn «>xe<*S'« o f Uy«?rft«ol« flold pr^ivlt led a f t e r usual worn m 
Tht» e H3'->o»m'lt «•!)• iTci ar id l /sed f o r <^^M^K^yi.'.^ sUatgeU 
^se f f t« t«> , rho ta t ra^ fo le baa^'M ^^ re observed a t 1330, 143 i and 
1170 <»«'" , The fi,«i»r« s|^ootri j« o f t h« OA)«poi»td (^ucbs.) ^ave 
nl i?n«ls at S> 4 . 9 t l i r ( t ?»rotari, C g - a x l a l , =4 14 J I K ) , 4,23 <id 
( a ^ - / J ! ; f ' - . - ^ i ; f^4-p^ 5^ f«t a^j-OJli C ^ V J I 2 Hz) aod .U43 d 
( f 1*5 '?», ^^'7||""/'^U 3, >i n ( « c « t . i t e ) , !»© brood s i g n a l o f C^ 
s ' f t« t »>r«>t*n lni^!leftt«»s tha t t l ie \/t\ r i n g j i i » « t l o a l » t r « a s . 
"t.h!?r iili?tial'-4 w<»r« saen at C^  '>,5-5» (C.,-»»i®), 0 . 9 1 , O.^.S sod .},ti3 
(a«*t*iy'l prf»t<ws»). f l i » Rl ter t iat® s t r t i o t u r s (JCGi^aj l a d ls favauro^ 
es n. f f l . r , i s t t e r n o f the tetrnseota (CiUCWIII ) o&tala«d f r o « 








b«?i!« In I t s l . r . ^pee t r im at 3130 im), lT3a < a u - ^ i i - j ) , Hiao 
<COTi) mi.l 1240 em" ( s j e e t a t d ) . rn« «t9Hk»Qtat aoatyiaiis aad l . r , 
d« t« r»f t h i s ooapofiad i n ' t l e a t e s the pres^nod >f a Ino taa ao lo ty 
I t I t , rii« stmfi of*«?o;«id, a . p . 233 wtm obtaii idd by ti»© ieo^maoii 
rearrang«iite»nt of (CCCLKVri), fhe two »«sipl<=t3i of {uQCUXll) 
obtatn»«l fr?»a two t^vtirees w©r« fouiiti t o b« l<:iaatleiil ( « . p , , 






(CT^.t lT ) (OCCI^tVtl ) 
- t l i • 
Th» lt«t«wi« (€OCst»'/lH) on t r e i i l n » a t w i t h an 9se«ss o f 
hr f l rnaofe «etd by the mxtt^l »«ttiod affordev} two ca«po«a4« s p a , . 
Th<» ooapo«aii, »«p« 1 M " g»re a a ^ l y s i s oarrespoidiagL t*^  
ni0l#MO>ilar fort»ala ^^i j^ 'a^j^^'^n*^**^ eon f t raa the preteuoo of fou r 
m t r o g o n atoiaa i n i t . I t s a . v , spdct roa shotm<l at jsor . j t laa isiucina 
«t 34-» nil ( l os ; 6 4»'>3)» Th« l » r » spnet r tm o f t h i s o Jsapoaod 
o i r h lM t» f l bniKia i i t t?35 ( ^ ' ^ 3 - ^ * * ) , t6*iCi (c«C) and t25a o a * * 
f > M ^ t « t « ) , Tho t u t r a a o l * p«alt«i i rer» ohtali ieci at 1510, 14di) 
•1 o 
aBfi 1S70 e« , Tli« f i .ra.r« »{»«etriJBSi o f tli© eaei|>oitii<l, su.p, iak> 
»«v«» n t s n s l s .''ft % 6,53« ( 1 p r o t o n , ag«-irlrtyUe p r o t o n ) , 4»75&r 
^1 f»rf»t<»ii, ^ 2?J »!«, -«-</ | i , a i r l a l j , 4 , 2 i tr ( 1 prv»t«a, :^-iJ ^ U t 
3,0S9 ( 1 n ro t^ms, <y^^—.";-»), 1,2«( ; ^ ^ - * i e ) , 0,a3» (C^^teJ,0.87 and 0.78 
fot? ier « a t n y l group®), l t « n , i» , r , p a t t « r n resembles i r t tu t t ia t 
l i )7 (If tii«i t«tro9sol» (CT/J ) ohtolnei} f r o a {ut% ) , SJie fo rega ing 
fUste^Mis«!a!ii sn?ii iort» th« « i r i » t u r « t o 5*0 3f'«a««tojEy-l«-a««-«.-4« 




(C'*iva*aii) iCCCLUll i ( COCu.KI V ,1 
. 0 fh» e-:»»fi-»i:jii«1t «»•?>• t^B analyse^] for C^^rl M u , i t s « ,v , 
30'>etrti3 «!io^«d abso rp t ion »axl@ta ftt 2 i5 am ( l o g ^ 4 , a3 ) and 
i t s l . r , p0««ts w©r# tibsenred a t 3^i*.i &r 0»n*, 16t>ii (v;a:.>i, t 5 ^ $ , 
t4Ta fini I 'T?! <»«** (Ca*, Iw'^), fits i i . a . r , spoc t rua ©xiathtted 
s l i ^ a U »f, <^  6 , 5 t » (t-*, C^-v tny l io pr<itOfiJ» 4,23t)r ( i J , -^-C^^-^*), 
1,» n«trf 0,«I3 (ot t ior aet^iyl g r a u p s ) , {ii« liydrogyl proton rsiionanc-e 
trfli«» not c l e a r l y 4i8«»oralble, in s p e o t r a i ovldanoet ta© eoajiouati, 
a , p , 1*^ 6 WW* lH«»ntt f|f'»fl s0 3Miyclroify-ta»aEO-ii-4i<>«so-(^-3l t a s t -
5-«no / ~ 7 « , 7-dJ7t »t ra««)Ic ( JCCL^l V ) , 
/"T?*, 7-«L7t»tra»ol0 (i 0a>;L« 11) ' 
rin» t«tra?:ol*» ( M C t t l t l ) dHan su^j «*eted t o sifdrolyni^ 
itfit!«»r hc*«»lc con^lttf>ns nfforfoi! a ooiapoimd, !3#p» lift . ihe 
qi»«etrnl T^ntt^rn, t . l . c * , ®»p, and a.m.p* eorresp^»nd to ooo of 
• 121 -
acl*l. I t I s bf»ll#'r«»d t h a t th# aQ«tst« f tmction wtk» nyfirolymod 
ditirinff t^fi course of tb«» r e a c t l i n , fhf* o a « p a ! « t , ai .p, ISS wa« 





n '^^ wetfcm of eholfi9t7.1-«n'».1«oag ('JCCXU»'I»aj 
;nol«»!it-'S-H»iii-3-ofie' (occxt i t ' l -^) on tr«»at««at wltn an exo«stt 
o or hvdrasBfitc ael f«rn|i?<ied » ooaipositi'i, a . p . 35.1 • 
rh<» o*>«poaa *, « , p , 253 analysa^I for ^37**44 *4» i t » l . r , 
I3T0 oa"" (iJ»V), r!i«> )Bol9Cular c<i«apt>attlon md l , r « V€ktut«» of 
t n i « ea^jjflumi! Ie»?it1 t o th© sUtfi^egtii>ii for twa i^oa^^rlQ « t r a o t u r e » . 
- 122 • 
(na^:-hVf) mt'i {«*;in,xvt), ?tje atr»io-tar0 (accux**) for tli« eowpa»ia«J, 
at .». 3*5.1 ifi i»»*®f»rr<id ovi»r thi» a l tdr t i i i te a t r^wture (ilJCUXVI) 
01 the? bjislH af I t s n«.^«r* sp»"'Otra«», I t s i i . s i . r . s|>«otram §e«re « 
<fo»«f»l^  doublet at Cj 5»4.1 ( i 12 und 7 nut) for one prototi witioti oatt 
ba «ii«t«ri«fd t o GQ-{ (v lny 11 O p r o l o n i , i1il» s u l l t t l U i i r e s u l t s i>y 
th« ltit«riiettf>ii wltli two fioae^jalvalaot p r o t o n s at t;^* iwt» 
nmlt l r» l« ts o«n t r s4 at ^ ^ 4 , ^ «id *,4»4, ench i n t e g r a t i n g for ame 
r»rotort tsmt !»<? a t t r i b u t e d t » G^-^ac^t^iyleii© p ro tonn . I t I s well 
known thrtt l a <^0loh«xM»e« oqua t '^ r la l p ro ton r e s o n a t e s at a 
low*%r n ^ l d as e<>ia»ared t*» a x l e l aae , i l s a l l a r l y , l a tlte s t ructar t? 
CC'CUXV) the s i g n a l «t ^ 4 . 3 i s a t t r i b u t a b l e t o C,,-«(|U«tot l a l 
nrifton i?n«1 ist ^ 4.4*3 t o C^-@xl a l ?»rotan# \ d is tor t©?! <1aui)l«»t 
^t 4) ^'^'"i ««a ^« as"*! srnj»{« t o ^'A-'^a P'*'**'^"^* * ^ i i l a t o r t i . w 
In tfi« <f«>ubl«t And n clowsn«ld st^ilft >^gtet bo due t o t)i« long 
r«nff<i «0!if>llsifi? with C^-"-^ «aid e l l y l l o nottiro of tue c:. at o tons 
4a 6 ^ ^« 
fn -. c! • c • C - • ' - ) . Otht^r sl .fi iats t»or« obta lnod at ^ u.dS 
n k 
fil^^-^i^), >,J2, 3,7S «nd 0 ,73 ( o t t « r atotiiyl |[»rotons). 
by th<» roao t l on of ?I.X»SP'-*tl^roaio«5holnstttn-'3«-aa{» ( c a c s t u i - b l 
wi th aa ©xeeas of hydrnitole aol^i. 
- 1 2 1 -
(;'•••••! C XL V) 
i'ZCCXt.^t'^) 
{c:Qh^) 
Htttrotttnl Uaatttat (UwCuXVI ) 
}• aimbnr of axA'-aitArQitii! tiavo Yteem r©|)ort«d froas 
our l»J>oratorl«« tT'-m v n r l o u s s t e r o i d a l tcetoxlaios be langing to 
the eholD8tmi« s«*rlfl« witli t&e h«l::» of the u«oisaaitti r@arr«nsefi^«at 
iMi!l ^ohwtrtt r e a e t l » n , l a tim Hun t of tii# above d<»Boribad 
<s9t»tod«, a t t eamta inwr© midm ia nyntHeslse^ l ao t aa« t roa e a s i l y 
«ee??«i'?lbl^ 9it9rr>lr)ot k e t o x l a ^ s of tUo p - s l t a t t a a e s e r i e s , l o r 
t h t « n!ir»>oj««, 3f '-ac0toxy-5c/!-^-«1 tf>»taa^l»an«» oscla«> <!JC«;i,,1C l^l ) 







( t ! C C t . ^ t t ) (cc«L.icvitj I 
«« 
T!»« oxt«)@ { . : €C l . ' t / i n was pr®pjir#(l frora (uCCicLVd) by tue 
- t 
*»«eh!!iaK««bl-e with i^y^J/* 
•Jl^ «»!tifi!ya!«ff f o r ^"'•^/^5.#'^3• '*** i * * * , sipeetrafS sl'i0-c?«d peats at 
:i140 C l - ' i i , tT^ ' l CCfS^-£)w:i|, s«60 im'Hi) mit 1350 e a * * i ace ta tes , 
rh# #l#«!i<»»t»l e^^i«?»Of!ltl«n imd l . r , d« ta o f t M s ecmpouttid oaat l r ts 
thi* Ineffm «olatty | r i i t s «t«r'^l<Jal trmmit woric. rij»» i'i«:»»r. 
"J ln t . f l ( 1 f i ro tow, •^'-?l; #is«jft«*i-i«a&lci w i t h d«ater ls i f l i ) , 4 ,6br 
- 125 -
( f 4 il«, '^'^jn'^-'H S * ^ {Gjilj-»''-'-»)t ^• 'H 0.**t and *,>,74 (otUer 
aif»thy1 gro'ifni), ?h<? Jiaaio Oi>««i»ounii, ja^p, 253** wa« ol»lttlaedl fro« 
( c c c f U ' i l ) wltli ^ydrnxolo ,^oitl wHieu turthtsr support* the 







i^^qtesiwtt r<i»rriiBg^«ffqt of i r ^aoe t axy* p^^Uant«5«ea-7»tfo<t 
7»onB (C'^CLtlt) 
Th» r^ iim** C ; ; c i * ^ n i ) was prepared toy toe usual tsetiriud 115 
(«o^^ta t«) | n . as . r , ^ **••'' { S'-J-^Ci eiiolianseat»l« wttu deut«riiwa^, 
3.t«^« ((ri^^W'), 2,m dint .a (c^-ii2)**-®*«>r (c^-!/Uii -^ 1^ aai , 
Tfie n«e^J9«nft rearrsin-goaoot of tl»e oxloe (COCLXVIIJ) gave 
o 
snf>etr?il i»ro?>€»rtl#9, f t mnnlyn^ti tar ^3| '^«|* '^i <*rt*^  g^ t*"© ^oi^cilttt 
- 136 • 
Ion pouk «t « / e 4S.5 ^^^ jUf ' ^^ i^* J*^ ^•'"» speotrt** gaEro bands 
a t «T30 fCH_<^-£2-''^» *^*'5 (CW-U, Klli) (C*: ' ) , ia35 «iKl 1U23 o«"* 
^«e«^tHt«U the i,Vt ^paQtrii« sno^md #»»arpt ton amxiaa at S J i iw. 
r*i« ftl^Mnntal oo«po«ttt<Jn, « , v , and l . r , vnltiea of ttt« eoajiooad, 
a . p . f^ O** I n d i c a t e tJie presatioe -^ f eonjabated l«set«ai group iJt I t , 
f)>«» n*m,r, npf^einm f»f t h i s emmpoonct ext i lb i t0d lir»ail sii^aal a t 
C, 1,3 ('t^ 1> '?ss*'t in t f t f ra t i f i f for one p r a t o n , fJUs s i g a « l can b« 
«9!il.«Pi0d to -a""f'''U •'* broe«:l jiignni A t t r l bu t«d t<» U.-c^Caxia l / 
prot<«i anf»oar«d nt S ^^^ wltti h a l f band wldtli of 'JiO i ia. A a l i ig le t 
i<i obsfervef! a t C,5.T I n t e g r a t i n g for two pro tons wlilea are 
ai»orlb#d to C„-v lnyUo «»aO Isaido prot«»ia. otl t«r s i g n a l s »«ro 
oht«!»?»«! at (^  3,0s (CTr3«^>»->), 1 .3 , 0,0 and O.sa (otr ier Aetbyl 
p r o t o n s ) . 
koo '^mm AOO 
(CCCLWIfl ) {CCCLXiX} 
• laT -
^nver.-il f>«p*»rs nutv© ai>pam*«d r^eemtiy dval ing with ttH» 
Th<^ i»(» |t}4tt«i<l«d sAtifirat«d mitf .^ t R>-aaaaturat«it li«tCHitt«, osfwotaily 
nmrtmining, to r l t i f s * *w»d * la vtiioh earboayl ^roux i a loeatod 
fit ittffordnt monit ions . A naAl>«»r of t a t e r e s t l a g rearraage^l oxa* 
s t e r o i d s h«r« b«()n obtalQed fr<m t^ t«Kie raaet iona. r!i<d fomatlun 
af tiif> 9ro<liiot9, l t « nattara m<! otta^io^tioa d«i>#od«d upoa tit^ 
• j^rlotiA faetorti sitob aa ;>«raei<) us«d» aola lyat* reaet ian |j@riod 
ftfid the omiaantrattmi of tli^ peraald a^jiloyed, 
** »utnt»or of papnra froa oiir laaaratory ta tiics prtjdetllng 
yoara appearad oa aaayar -Vl l l tger oxidation of s tara lda i ic«toa«H, 
loolttfffn^ a«ittirata<! and ^^ » R-liftsat«r«t0d oaes* tUi* orovloas 
warit d^aarlbad tha Dart>aiscoto acid oieldatt m of 3p«»«o©ta%yotiole»t<-
<S.i.«n»7<-ane (CT/) , ohola»t-l-i«a»T-«ii« (Cuta^j , 3 N 4 i o l o - ^ -
eH9l#9tatt-^-K»«#a (ahXK*^l, CCT '^Il a»d CCt»MlU, 3^5-cyo lo -g^- . 
4$ 
I t a l/^-aoetoirr a«alogua (CMCKs;) , etialattta<-3»5odian«T-flm.3 i^ uijl i i , 
• 74 71 
ehol<»8ta-3t'^'-<11<9»*^-oae (CCCt) , eiialaat<-4>ana*3»6-dl(m@ (CCi^i) % 
An 
<d^oo©hol^«t«n-«--oata (C':0\Xltl)» methyl 3'»ifieto«3,6*aeooa,^ot«.f«to 
- t38 -
en ml OR ««» C a XU I^ 11)®'' and 4 ^ a e e t a <ye!i»l Q 9 l -^*-ea«3-otie {CCV i l l )* '^ ^ 
Ae* 
Ci;^W) (a I. til) 
A«a \ \ 
a 
fCLTTT J (O'CKtiK) (^!Ct%l) (ua K) 
coooi 3 






crt.vru) (caviri) (atstt) 
?5^ jb-attostan-S-ott^ ( cccxuv i l ) to por&9nxolo ael^ ©xtdatloii l a 
ord«r to obtain h l t ha r t o uaropf^rtod oira-sterolds i n ttie 
h^nitomttme fi«rie9« In ttm t l g t i t of tua r««(ttt« eM^tala^d « l t u 
(CiXKL'yTI), w« r«lnveiitlgat@t1 the p«r«H9lct oxidat loa of s«¥orat 
other «t«rol<3at $<-^ton@« oolouging t o t^o ohol«»8tane ser ios , 
sneh a« {QUxnVJt CCLtXV), (^UXXI t l ) , C^^i-VJiVl), (CCtv i l ) md 
CCLXTf )• To attdi t lon to t h i s wo alsiO oa r r l ^d out tii« Utteyor-
v | I l i f e r oirl»?atlo« o f sF'-aoetoscr-/^ •«ltoiit-4'-«a-#<HMi® (CCCJ^XXXV), 
3ft-i io<»to«r-fi-«tt09t-5-«ii-T-ojfi« (COCXtiiflll ) , 3/^ac«t03V-3/» 








(ncct^i i ' f) (CC JXUVIIIJ 
n«aott?>« o f (sJCCltt^Vil) mitn perU^nzalo act J ( 1 aol© 
e f fu l v f t l ^n t ) I n tb« i>r«««iio« » f c a t a l y t i c aaoant ot p - t o l u e n e -
«tilf»^»ftfite aoiff ajav* two t«®s(w^ric eotapattnds (UCCiUvi) «•{>• I63-<54' 
«nri C <?cc:r,Xtl) «,!»• 13-J-31 . 
- 13t -
CMmrmoUrtmmiim of the oom^om'i, ai.ti, 1<I3^4** a» 3^.*««ito«y« 
rti« «so«i>o<ttid, 8i,p, lS3-i«4 «maly«ie4 for **'3|**52^ 4 **'^  '''^** 
lnfle«f»'! tH» addit ion of ori<» oxyg«n «ta« to tlfc» »*^8triit«« 
Moreover, l t « ^l^want^sl oowpasitlan mm na^jjorted l>y t t a mem9 
n^^etnm ('4t 4§6i), ra i t s i , r . ^{loetrtw strong tiaads sore 
ont«tn#<1 at 1T4», t73^), 1240 aa<3 l-HO csa**, rh« biai«J» at | t 4 a 
iia^ 173^ em emn b^ A«erlb«d to ttoe eoetato end ^ «»laot(i»« 
earbonyls, r««p«»ottvely and tli')A«r a t 1340 ana 1040 om to aoetata 
isHf? nw» <«tr0tehtn^»« Utf>o^%ii ttio«ft valuta may hold good for 
tt«i T-ojtfli t$iOtt«r (C CL?:a) a lao , bat to v^ law of the o a r l i e r 
«tt»?ll»« • tn«t f««>lc< t^Oiitoroids on iim^yer^'iliiger oxtcfatlon 
sttv^ «irel!eilv4ily ttw» 5-oirer»storat4s by prttforoatliil o^^ratlon of 
n «oro «iib«ttltat«4 C., t!t« format lo^ of t ^ 7<H»jKa laiMwr was aot 
oxTXieted. rtiat ttw eoo^otrnd, a . p . td3-<f>4^ t s litdaad ti»ii d^ova-
§tsrot<! waa nroved by l t » a«a,r« apuctniai iHiaraln a broad 
Hiulttnlpt at C.^ 4.T5 tntagrat lQ^ for on« proton eould ba i^sl41104 
to C^-a?tlal proton ( ^ )• A balf<-ibafid tridtb of 14 H« wm aotad 
tn th ia oana. t doublat of doublet o«ntred »t ^ 4 . 2 9 « l tb J 
v«l«i« of 11 !J« and 5 Hm t n t ag ra t i ag far <m^ i»roton e l t a r ly 
tndloatod tHt^t tbara fa a » t t h | a « protoaa adjac«tit to oxygao* 
Thus, th la i»ei^ l a ataigned t o Cj^-axial ( ^ ) protoi) »li|oii l a 
eou?slf>d «?lth S^-axl«l ( f^ ) proto« to a eagnltode of l l Ha aad 
with C^-«qufttorial < ^ ) protoa to 5 ilg, F\t#re w«i a broadon^o 
- t33 • 
s ln f l# t «t ^ 3 . 9 ( t proton) isoci « «loa)ilet wlttt I vale}« of 3,5 Us 
«t '^ 3.4'l ( t urroton), f»i@ii# s ignal* wera tibot^^Iit t o &• tiiOs« of 
C- •-9««-.i<*o ofl|iiatorlol ( f^ ) and pseodo »xl«l (cX. ) |»roleo«| 
r9«p«etlv«1v In vi«ir of the fact lUat oquAtorial protcms r»soa«i« 
nt a 10'!»or fiftlf! eo«j»«re«! to nxliit pratona in e^alr for* of 
e^olohftxMfio nyntma' • ilut ib«ti* appoeraaeo tis a bro«4«a«d i«iii&l3t 
nnt) a o t ^ l e t , r t^peetlvoljr wtm t n t r i g ' U a t . For ^ ua<lerstait41ag« 
th« I>r9l(!lnf ssiMli»l of ttke laotono (UC€U\X| WQS exM4ae<l «itle£i 
|ri^itcat#dl thf»t th® rtthodral angl® i>otwo«m Ca"****^ proton (p ) 
rtn«J S- -©soudo 9c|Uiitorial ( /^  I proton i s about 'iO w^Uoii aooowit 
for tho abs9ne« of I t o o p U t t l a g tilth C ^ - p . m tti© otbkor bani, 
G^  -f»«««i»1o attsift (cA) proton l « s p l i t t^ * -^^ "p* *tt*® « «loatel<»t 
with f vAla« of :i«3 ilz, t f I t woro a g«auln« aid«l protons 
r value «70ul<1 Unvm boon a^oli tili^lior* T$io signal for C^-aootate 
flNitltjrl protona was obtained oa a ffliarp s ingtot at % 2«<>3 ^la 
mathyl proton »lgaali« mtrts obnarved at % 0 ,9 , 0,8 an«i 0,T, i'luw 
I t i s «vld«nt froa tn« foragolni dlsooKSlon tliat tho ooiaipoitn<l, 
tt,p, l'>:i-"64 l a 3/^ao«»toiy«6-o»:a-d-ti»«0'<-^/-p •«ltOilt«i•i-7•>•<»l«• 
Chari»et»rl«atl<>n of the ooapoawdt aiyp, i:iO-31^ tm 
'^ p-aeatoxy^^ *T^01ce^ «4l«»l^ ogio«»8^^  p^Hil toatan>«a«"Ona {a':;€4.xa J 
o 
rh« ecw»t5oan'!, s , p , 130-31 aiialysad for ^^^''^jt'^A &^9 
>jnnrta In I t s l , r , spoctraa at 1740, 1350 (aoeta te group) and 
ITI*^ ea* ( ( f - l ao tona) . I t s a lenontat oo«p09itl«>n (€.,-.l« J i , ) , 
• 1 3 3 «• 
m»nn nvmofrim (M« 4^^) and | « r « vn ta«§ Ittdtoal'fst lUifi eottpotnd 
t o hm m l «oa# r of (CCCLXXU m&t thift iaddod 1« tiio 7-^xa 
ef>i«QOttnd wns ufiimMgaou^ily proved ^y i t s t i . n . r* apectrtM ^ « r e two 
proton«» of C- api3n»r»red dmrnflel*! ( ;^ , 4 ,09 aoa S.ai-a) i&««aus« of 
tho ?irB»»tie«? of adjiteent oxygon, A p e t t o r n s i e i i l a r to t h a t soon 
In (OCCLx^) w«ffl ot»tntn«5<i ner« a l s o . A broadtaod aini^lot for 
G- «pT Cp«<siM<lo o q u a t o r i a l ) mm o&t»lndd a t ^ 4.CS aoa a ctoittiilet 
for *-7-|" '^^ '^  {if»»««4o AviAl) tftth f valfci© of 3 ,5 ««« WMI •ooa a t 
^'^,9*?, The Dp«.lsilfif aod«l of thin l ae tone ( o c c W i a ) a l s o revealed 
« f l » t l « p r ^ l d t i o n s n i ^ of S^-pi «-n^ ^'Ta'^'^a ** »«eri in (caaUKC), 
T'l^ c_-©<ftiflitort0l p ro ton w«s fo?»ad a t a broad s u l t l p l e t <M»iitr9d 
flt C,4,na ( 3 * 14 *'^z), fh& C_-«id«l (<^ ) pro ton ftpoearod as a 
ohf»rn«t#r l» t lo <foJibl« doii«il«t e e n t r e d at ^ 2 ,91 ( I I t JIE,' 
"^  tXf a 
J 5 •!«), fhn €.«»ao«t«t® 9i«tiiyl p ro tons a i g a a l w«» observed 
a^ # 3 
at ^ 2,'>l a* a aharn a l n a l s ' t , Fii© s i g n a l s for swt^yl gromn 
vmrt!f obtaln«j4 at ^o ^^-^t ^-^ «»^ ^-^^ JU«8e dotfi 8ttgg«at tti« 




(C'^T^T1*v•f T ) (COCLX^I (CC^ i^iLSa ) 
- 134 • 
Tti© f<»raatlfm of T-osca-tsoaer CCJCuX~a) nf Mi,^ratioii ©f 
• X«i9n «iilifitltut«d C^  o^^^arerl to C. ooawtltutttd departar« froA 
44 43 thft ««rll9r «rt>{i9rvAtlonfl * ' tiint H«#y9r-villig0r ojtldatiiMi of 
n»tc4flost«roi(S» ItiVATii^ty ted to only tba S-oxa •t«raid turougb 
«h« sTftnt^r nlgratory taad^noy of » aoro aubalitutad C« ralatlva 
to C ,^ l^or«iovar» 6-osra (Ci;st,5£t) mut ?-oxa (uacLXKI) isOMers ware 
fnr»»(i In alaoat aq i^al a«otmts shoving tUnt tlie Migratory t^ideaoy 
of n soro stibstit^ttad 0 . esi6 C^ waa »ato!iing« fhia slgaifietmt 
ol)aar%ratlon ^troapt^d tia to reex<«slaa tita raaatians iHiioii had 
lad to tlia eoncltiaiofia ragaritlng the couria of ^eraeid oxidatloo 
of 6<->lci»t9atarot4a, Tha firat ranetian to i»« aor»tiiiizad in ttiit 
aartaa wna tha »ar«old oxidation of 3/ii«acatojsy-S.?4roSiol«j8taa-
6-on«» (OUXXIV), 
^aay^r-VJUtgar oytaatton of 3B»aoatoxya(A-onolo«tan«6-oaa(Ct.&av J 
44 THim raootlon -^ae attuiia*! by T^ak^m mkd 4ila» alio 
r®i:»ort«f! the fo rs ia t ion of on ly l?i» 0-f ix« oaatpooii!! ( J *)k*> fro«a 
tht« r«»^etl«>n« ?<ow#v©r. In our ti'«ni1a, raaotian of (ULSiaV) ^tn 
1 *80l^ aqu iva laa t o f perijena^oio nel«1 prov idoa two i s o a d r i o 
e'>«nown'la, a .pa . 174 and ISl • 
- 133 
THB efimpotm^if «•?• t74 was lu f f i oa ted to li« th« ^-oxa 
t o (CCiJLict), I t nhotred a f t l »«u la r i oa p««ii a t ^ © 4^0 ( ^^^^Lg^ i ^ 
which f t t r thf^r • t ^ p o r t s t t w (^Iftaeiital iMsatysisi. I n i « r « sp<}Olrt«a, 
hands t««ir« »««n «t lT-it)« ( i l i y >ji)« t 7 l i « ( ( ^ - l a c t o n ^ ; , i i 4 3 
((»e»tat0> aiKf 1033 cw** ( t - -^^) , "4,««r« s l g n a l i i wmre observed 
«t c,4,T5 b r (-^ 14 a « , C^n^i i ) . *.3^<J^ i^^'^t \ ^ I'J «» | 
'a 0 ^ ' ^ ^'*^» 2.5br>8 <C^^ - ^a ) , 2.43d ( J 3.5 H i , ^ f ^ ^ h 3.J3» 
Cc^^coo) , 0 , 0 , 0 , 9 , a,T (ei«tny^l p r o t o n s ) , rh«ii« data »iMig»mt 
thf* eomtiotmrif m^p* 174^ t o 0« 3^ae«tojty-6-03tn-B-^i<»ao-Si^ 
ehotc>«tf!n-7-oti<$ ( C C W ) . 
c ^ i ^ r f t o t e r t i a t t oo o f tn« ooapoimtl. g^o . I S l ^ af 
?^ p»^10gtoYy«'7'H»ya'''H<«h.'>»ao-%^,;/r^teologtaorO'-<^ C CC\}LXX'<Q ^ 
t^.0 ctitmyotm'^f 19,p, 191 vas l aa ioA t«4 t a Oe cKt Isotter o f 
ti'f^t'j) by l t « mifilyfflffi ^•^^'^^i^'''*^U ««»« «peetraa ( j i t 46^) aaci 
t . r , '^peetrfwi, l a I t s l , r , i^noolrua band* «#ra oota laed at 
lT4a« ( v ? ^ ? ) , 17t3s { ( ^ - I s o t o a e ) , laso (aoe ta te ) aad iat>3, 
ID'15 e« C c * 0 . ^ . a . r . s p e e t r t u »tiowatJ a i^a^ i la at ^ 4,<%s;»br 
^ .92 'Id ( r I I H«i 1 3 u i i , C n ^ ) , i j ,J3s (ua,U./^>i, J , j , 
>.3, 0 ,? (saet^jyl p r o t o n s ) , rtiese da ta saotsr t t ia t t i ia eoapa^mu 
e».p. 1"^1\ l » 3f-«oetoior-.T-oxa-iiHiaHao-So/'-oijoi«»a!t«ii«-<i-»>n© (CvJiw,\x:ii 
- 13§ -
44 
rh« »•!)• of (CCtti a» re>«rt#d by I^ Ofilt#ii tnd «iil«» l » 
1<^ 3-<I3** iiH©r«iwi in our ©»»© I t I s IT4^, Proa tftl« <liff«ir»ao« ta 
«•»• I t was st«sp«ot«d that tfte "product* reported by i^oalwa and 
IIl**"** to lj« (ac tv) «lis5tt aotualty hm» bv^n a alattur* of (GCxy; 
und I t s isoewr Cecc t t tT i ) , >%n adalxttire of (CCCv) end (CCaLXvU; 
tn If! r a t i o m^XtmA nt tito sasMi temperature (133-63 ) ladieat l i ig 
th«t t^ i« liHt«od w«« the eiise* 
.%Oil 
(CIAXIV) (c;.:xv) (CCCbX4Xl) 
ty^ra lys ts of tn*» ftceto«y leotcwuas (CCJg^ » aad (a':;ci.X.UI} 
nss© fiy^rolysts of ('*CtV) ^mm -IIMiyrfrasy-a-oxe-^i-
fmrno-l^holostan-T-on*. (f!c:ct,\KIl), «k,p. 2^:^it idea t l f led by i t) 
l . r , n^i*Qtrim htm'^n at 3.ia^>br ( « a ) , 1714 s (<^ «>laet«ae), i a 3 3 | 
1i^ »'?5 omT (S-ii) ami I t s s b i U t y to r tgeoera te (COW) <» aoetyls ' 
t t o n . =?la»il«rlv, tiydrolyals of {CCChiX^) gmr^ 3p-*ty<lro^y«7» 
o?<^^t«homo-S>>o^oli?staQ-i6<-oae (cacuxXIII), s . p , 134*, la I t s 
l . r . ^?>f»etr'm Hands w«*re ofttal««<l «t 343abr ( >1), I7l3((c«lttct0ii4 
- t37 • 
mii I19S, 1060 ea"* («-•>)• Mjetyl«tl<Mi o f (CUOi*JiXlll) g&99 bmu 
( n i c i ^ x x o ) . I t in 9ert l t i#f i t to neatloa here t t i«t und«r t ty^rolyt ic 
eomf l t |n»», l«oton$} ringm r<»»alfiod In taet «^)«r«as foalma end 
Milttn r«!n«rte<i thnt a l ka l ine hydr 's lysl* of (CU.W) .^«r# iCCULXai.' 
fi«f1 a d|hiydrf>'«y a«t<t» 3f^/^-tUuy(Sro.ty-S,d-»«ooeJiol«iit«(i'^-<ito 
mid (CfCLX^V) dep«^n4l?ig upoo ttie oar® «l t f t wtiloU l iydralysl« 
was onrrl^-ril ou t . They siioir0<l t t i«t (uaiUXiav) read i ly laotdniijeti 













H 0 0 





f^o «.?», Of (on't^v*!! ) reported by Fonkaa mid 4 t l o s ta t3'i-41 
wh«r#a9 W9 f^tmd i t to b« 3i>3 • As th« i n i t i a l product of 
44 
OTl'ifttloo r»»ort«d «ef»«s to have betm « odarture of J^UXV) 
«n^ ( c c c u t t a ) , l t « aeotat^ hydro l y s i s ^ u l d only hav« ^ivsn 
ritti* to «noth«r nlxturo of iso«erl<» liydrojiy lootots^s iCfvCbXWlj 
«f»<l ("CGLKtflD, Tfil« wiMi i*roTo4 by tbe m,p, of « i ad«ijrtar« of 
(y.Chxxti) am (ccci*xxiii) whlen oolnoiaod witu ropurtod** a,p, 
of (>:?ccL-^ xiT). 
- 139 -
eo«l>nr«lito wi th proftucts of r iydrolys is of ^^otogy laotones^ccxv) 
(CLt t^) (€CCL3tKll) (UuCUSiaU ; 
Jones* oidHatioii of (CuaUKm) sa*l ( C t f C k i ^ H ) 
ron<»s« Oftt lnt lon* of tJw hydrojcy l ao tone (CCCl.xxlli 
i>r9vi(t(>d Q<M}xa<-4l«bo«so~!S/'»eholestaa*3,7«ci|Ofier^C^l^^')t ®»P» ii*2 • 
I ^ r . o»rtl(t9 w«r« 0{it«dLa4»d «t 1722a ( (^ - I so twia aa<i C«t)), l:273sy 
1040 esi'"* (G-T) . S l49l lnr ly , o ^ d a t l o n of (cCCUXXlin gav© 
7«rf>vn«^<-hOttO«4ol-H$hol^«tftii<»3,d->diorte(OCCLilCl^I )» a.r»» liJ5**« l . r , 
Hf«t<!8 w«r© observed a t l73*i ( (c - l«o ton©) , 1720 (<*»>) and 133«>, 
t!*?•», |0*»5 ea"* ( C - 0 ) , 
- HO • 
(CtTnf.TTtII Vt7 
(JCCU'iXV) 
( ' tn i^?,Tt tn) ( tcuuiWl > 
^liiii hydrolygtf of th» ltict<m<m (ccguiw) aad (caakjC^U 
fh«r« i s a ;>o«»ibilil3r of tii« laetonn ring ^enian In 
• HIS OUS© of (asXliKWl) to provide ttte oorr«8,iofi(iiag hydroxy «old 
(oncjf^cxi^fl) Uttt a strong arg© for reeoebtnatio» to glvo baeic 
th# Idotone in envtSAff^l* «» tNi oarbosQri m4 ligrdroKyt ftnetiMS 
nl^ ilht be iiqu«0sed to stteh a praxl««l dittauoo by rin^s A {n<t 
C/f> triat th<iy l«««dlat«ly r«laAtoaite to {Ccut.^wi), r . l . a , of 
thii r»aet|<9ti nixturet 4id ladloate tb« foraattoa of a pr*^daot of 
hydrolysis iitisr»«ot«d to b« (CCCUXWlI) to a allgtet extaat but 
eoulfi not b© fsolnted tm It waa eonyortad baeir to (CCCLXXVl) very 
faat owing to ronaon wdve^ ooad abay«« 
• U l -
(StXMCl'I) 
0 
f t mm antiolpAtttd timt tli« lae to t^ (UCCbCWi eUlf^t 
provI<f# 3-4iiro«*]^,d-9«eoobol!g>«fH^-sa-iaiooio sold (cXJCbxaiS.) v ia tli« 
lnt0rfli«»<HAt« (ccChtWlll) ^ i e b wi l t be t t i l t l a i l y fora«<i. As 
(CCCL^WIII) i s « iyplea l p - k a t o l , i n s t an t loag of w8t«r ada&t 
t»r«vail over relaotooiKatioa t a eventuftlljr give (cacLX.a .1). f^e 
ruActinn fol1c»w94f the 9Xp««t«il course and gave (CCCLIXIX) as a 
nafierystftlllsAhle o i l . I t s u .v . stpeotrtfea axfiibited {^sorption 
i^ftjtiaa nt 330 nm ( Gi''*'^^'^)* !•>'• l^aodtt ware obtaisisd at 
( C « G ) , Cheaioal amport in farrour of (UiXIUxai) w«« obtaiand toy 
lt»» c?>nirar9l-M» to iiethyt ^^star^ •pttrqrl 3<M9xo->§,d*gi#oaeftoieat-4-
aa-9*oata (CCUXftl by r aae t i aa « l t h (lia«o««tliaaa* 2J^«v, 33> oa 
i ^9mo)\ f.r, i73j$ (iiii'C^ )^* teao (c«c«c*)). idts (Cav) aoti 
tl0O ««** (C«>)t M.a.r . a.TSd (J iO list t^^-^t p ta earboiiyU, 
s.68rt ( r to 5i«, c^-fl), 3.sa» (coocsi^), a.si a« ^S"^a **** ^ t i ig^* 
l.SsCc^^^-qij), 0.08 (Cjj-CHg), O.J and 0.3 ( r aaa ia iag ae t t iy ls j j* 
- t42 • 
(caohxvf) imcuxvfiii) 
^1^0 






Ttil« oi»3«nratloii oheiilftallsr supported tbe 3-OXA «tiBsigiifl»nt 
ta (CCCL^W) and therefor* ta (OCCbXtll) and (CCW), 
fHe aeotmif reaetlon to IMI m-«xapiia»<i «a9 the poraol4 
oxt^«itloa of 5c !^%ol#«ta!!i<-3«<Rie (CLXUlt) wfttb 1 aote oquiiralttat 
of iierbenzol0 aoia n^tch ]rt«tiled two ^roduetst it«p8. 13S and 
136 f aDprotdantety In tbe ratio of 3ii« 
• 143 « 
TII9 ooapound, a,p« 19S^ aaalrti«d for ^2T^^4d^3* ^^* ^""^^ 
"»f>eetro« g«r« iKoteoaliir loa |»asit at « /e 40a (^a/^^^^^j) iitiloh 
«Ta6<<«tAiitiat« I t s motooular c^sipositlaQ, Tb« ooajpoita^ii ««p« iS9^ 
%how««! Iiaads I n I t s i . r « nptt^trum at 1720 ( ( : - l a e t c ^ a ) , 1373 and 
t03S em (C««>), I t s alsaiaatal analysis and l . r , apeetr t^ staov 
th^ f»ro)i«a9« of ^ • l a o t o n a mQi^ty in i t . Iho dlf foranoa i^«t«a«a 
6-OYa and 7'»oxa ftsos^ra oan be aade only by I t s n*a«r* valuas. 
Tt ««ftlblt«d n . n . r . s l g a a U at <^  4*18 A4 ( J ItJ iis$ J 3 Ha) , 
ftf a a^ a 
Thl^ sli^ncil onn da a t t r l b a t a ^ to C^<^roton ( a x i f i l ) * Tlio signals 
of C^^-pIi (W*** Gj-e^ wara obsarvad at ^ a«»l br^s and 3*4Id 
r .1«5 na)» raa^ootively* Otttar s l f a a l a wars obtalnad at ^ 0 * 9 , 
0 .^ and 0.7 (t tathyl protons ) • Tbasa data attggast tba ooapoiwdt 
«,1>, 155 , to ba a*os:a-4}'^oaiO«Si^K)hol«stan«>7-«aa (CtCX^I). 
gbaragtarlKfttlon of tha ooapowid. « . p . las^ aa t'^x^^-^iomo^^ 
fha eojsipoiinc!, «i»p, 139 matalysad for C„^l-gO , fba 
•toiRaatal coMsoiritloa wem nitpi^orted 1^ I t s sass s^aetrtua wblob 
shovad ttolaottlar loa pa ale at m/e 403* Baada l a l . r , spaetrua 
wi^ra obtalnad at 1723a ( cz*laotoaa)9 l iaSf 1133 and 1 0 ^ en 
(c -0 )» I t a l» r« valtias ara a l i t ^ t aaaa as tl iat of (UCS^l) , I t 
only d i f f e r s fro« (CCX^I) I n I t s n«««r« pattarng ff«M«r, slj j^als 
- 144 -
]>roton«i). Tti0«i« dutn na^gditt the otMipaiKii)* a«p« t3i]», to be 
7«Kii;ft« t^<-4i(mo«^^«0li9lo<stan<-^ i»<i»»» (CCwXldl )• 
44 PmilC0ii iOil 'Cil«« report«d to hav« obtained mily t i ^ 
'^ •OTra l<9aaAr (C'WT> from t i l l s reaDtion otaimdlag i t s a)«p« to bo 
141-44**. *n adai f t t i ro of ( caWI ) aad (CUCXUI) i a equal r a t i o 
»aolt«d «t I ta**. 8tit an wSatjctaro of {CCWl) mtl icccudli i n 
the r f i t f o of tbo y t o l d of respootivo lootoitos At?lt»ft at 143-44^ 
44 
QOinoldtnf wltH a .p . reportod fo r (CCWI I . I t tfi®r©f<vo,«|i|»«jars 
44 
•h«t th© ftroflwot of Fontea «ia4 41toft WM aotoal ly a aixt t t re of 
th*i tso«#rte laotott«« ( C C ^ i ) m4 (C(%ici,Ili l a tti© r a l i o of 3 i l , 
VlT 
a o^Q 
( c f ^x t f r i ) (CCWf ) (cccxai/ 
- 145 -
n ^ y e r - y t i u s ^ ^ r o^«! f | t^on o f 3 » K » i i l o r o - ^ ^ - f f H « l f tfflft«6-0HtiCb4^>^^ / ^ i 
TlM I f t o l n t i o a and ot iar«ietert ta l l»»a o f ittooieriQ li iotait0S 
In a l l th» T»r9fr|ous reao t l aas led a« to re<ei:«^ae t i l l s r«a<9tl<Ja 
4$ 5>lsio wM^h aooord ln i t o p rov io tw r e p o r t g«f@ aoly t ^ d«^xft 
On !)olag r ^pea tsd , I h i a r«no t t »n a l»o pri>vl<ie4 sn elsiost 
oqual ( f n^n t l t y o f th# two pro«Juet«, a . p s , 185** and t43**. 
CHatr i ietgrtgnttoa a^f t»g ooamomn^j. a^o> tSS as 3f'-cft|t»ro«» 
rn© Qoa^otHid, g i ,p, 1S5 iaialy9od f o r <J21^*43'^a''^ ( p o s t l i v e 
^ n i t t t t e l n t e s t ) aad f i i v« a o l ^ o u l ^ r l<ia p®a*s at V ® 43«/43a 
^ n ^ n *>^Cl) I n I t a wa«« Bprnetrna^ »uppt>rt ing I t s e le t t f i ^ ta l 
?»ii#«lyslsr* Th@ »t r t«otur« was © s t i ^ U s h e ^ tiy I t s srpj iotrai va luoa . 
i ^ f l s I n l , r , 3p«otrt ia wers ob ta ined a t i H S ( ^ «>l«tetoa{}j, ISBO, 
1045 (C-?>) nitd ?40 ea*"* ( C - C I U ^ • • • r , » l i jna ls w«sr« obsiirveil at 
^ 4 . 2 1 dd f J . . t l M«f I ^ 3 H«i 0 _ V D , 3«&dbr < 4 14 iU t O . W i i ) , 
l . fShr , * <C^^-/^J|), a«41«I ( J 5 Hx| C ^ ^ ^ l t « .9 t O.S m4 U.T 
(fliifttnjp'l p r o t o n s ) . rh«i*se da ts suggest the GCMipOi«id« 8i«p. ISS^ 
t o iMi 3/^hloro-6'«^x«-l»•4lo»o-•3k^iK3holastea-7-K»l« (GCHH)* 
- 14S -
.o 
ni^ t ln te ln t e s t ) , tin aa s s i3i»«>etrinB (MT 4 M / 4 ^ ) s a^por tcd i t s 
(>lf*flM!i«ttal ana lys t n . f . r , 9f»#etrai9i stiowed baeds at 17l5s 
t (^- tuctoi i f t ) , 1195, t H O , 10S5 {€-*>) ana 135 o«** ( € - 0 1 ) . M.« . r . 
St finals w r e SAWI a t C 4.«39br,s (Cfn-^^f *»^ <> i^ ^ **«> ^7^"«4i^» 
3.Tbr ( ^ 14 !l«, CJ^-^) t 2 .»5 «<» (Jf ^ 11 J»«| ^ ^ ^ 5 H«, 0 ^ - ^ ) , 
0 . 9 , f).<9 a«i«) 0 .7 ( t t^ tby l p r o t o n s ) , f^ for<igolag tUsousslofl 
fitig|r«8ts tli« oomriovu^f »»p» 145, to b« 3 ^-cHloro-T-oxa-^J-^itWfco-^A-
e^ol ttst an«6-«»« ( CCCLXXXl I ) • 
CH«ffiloal suppor t In favour of t t tase lao ton«8 (wUXii and 
( c c c i ^ f t t l l ) was obtaiiKsd by t t i ^ l r oonvers lon to ( JOsyi ) aa4 
(CfJCt!*!!) on 80dlitfli««Mi)rl aleo'liol r a d a a t t m i . 
43 o 
The p r e v i o t i s l y , raportexS a.f». ©f (CCvX) 1» 187-68 
whlefi ( l l f f«r«d frois t h a t o b t a i a a d noor. This c l e a r l y Inttloatcis 
t h a t ttia th«a (Hitaload (CCXX) was a n i x t u r a of ltt<Mi«ra (CCJtx) 
«aid (ccci*Tttf I ) . Aa atlal irtura mhmmd n«|>. eorrespoacUug ttes 
4S 
^rmvlmmly r a i ^ r t a d n . p . of {QC%X)» 
(CLtWI) X, Cl 
(•^ r-^ WTT) T, Br 
(CCKX) X, CI 
(CCXXi} X, S r icmuxj^att) X, ar 




fho hr4Hi9lc#to»0 (CCXVII) <ka trftatntnt ivllHi 1 m9l« etiutvaleat 
of f>(trl»on^ <>lo iMrld afforded t«a prtxittotst «•!»• l7t nod 143 
In ttiA m t i o of 1«2»1* 
c;tiartiot«rtg«ttoo of tti® eoMmound. « .p . 133 a» 3M>rowa« 
the oeni|»otni<it a.p* 193* emnlfa^d for ^2T**4||**J*' (posit ive 
Bftll9t4$tn t«st)* I t s aas» sp«etru« snowed aeleeular ioa p@atcii 
at n/e 430/483, Ita l . r * ^psetrim sliowod band* at iTiSs 
C^-lnotcMie ) , 1033 (C-^)) aad T20 ca** (CHir), M,«,r. slgaalu 
nwre <ii>«orv«d at C4»add ( I . ^ 11 ll«| i ^ 5 ii«| C-VH). 3.Ti»r 
'•^ 14 flKt CjV-ii)f 2.51 br,» CC^^-M), 3»41d (C^^-^t -i 3 «») , 
Q.!) anft %7 <««tlirl protoas^, r})««« data ati^cdst tim e<HBpotioa« 
o 
««•!»• 1^3, to b» 3f^ '-*r(mo--6«H»x«-*l-^ 9HM»-^ ^Kih<>le8tiio-T-on» (C«;cstl). 
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ahmrmeUrinmtim of thg 0om»mm^, a,i>, tTl^ MI 
rti*? eotiftotittit »«p. 171** «aaly«fii<i3 for 2^T*^ 45''*^ «' S«^« 
l»(»ait|v« Bollatotn t«9t . I t s miffs tp«otruii supported I t s 
«lftM9atal analysts (^» 4 ^ / 4 3 3 ) . ^«ids In I t s l . r . speotri^ 
ir«r« obtained at iTtts ( f • laotoosU t l»0 (a-<j) i«ia 730 o«** 
( ^ - i r ) . NF.a,r, 9j»®©trt«B showed s igaals at C, a«d4(t(l ( i 11 a»| 
•'a • ^ ^^ *' S'^^iU 3»75br Cti| 14 ri«t C^vi ) t 4 , l l ir ,« (ax^-z^ii^t 
4,01d (C^^-^) , 0 .9 , 0,«l and o.T (isethyl prolottal. itiase data 
8ttT»t»«i*t th« structure (cecUXXXIH) for t^a oaojioiaid, n.p, 17l**, 
The $«oxa (CCtxl) and 7-o3cft (OCCLtt^clII) ass|g(tsi<)ats w®r© 
•jrtwad altawtealty whan bath vmr^ oonvarted to (JC«b*ljf and (CUCSUDi 
r«»»|»»ctlv©ly by nn<^itmvp'mtyl aloohol rftduatlon* 
Tha »•!!• of iCQXXf) itlffars tr&m tha ana rai»ort«d 
fiarller as M*p» 179 • m a^lalxturs af tba laotooes la th« ratio 
af th#lr r«;»«!»a«tly« ylelrt naltad at 177«7a'' atilaD aarraspaads to 
49 tha «#p, r«i>orta»f for (CCXH). this obsarratlan elearly shoas 
4S that th«^  prarlousily raportad Iwtoas (CC1L.13) Indaad was a 
at Ttnra of (GC tXI) and {CCC U^xxi H ) . 
^i isyor^ini i tor oyldftttoa of 3c<^3«oyolo-5Voliola9t«tt>6«^a(ai*im) 
It was O'^nslderad aaoassary to rastudy tba paraold 
43 
oxidation of tb© eyalokatoaa (OJ^xil) alao wlaloh ra{»ortadly 
fiav^ only tJia f»-ox8 coai|>»«»id (oaxix) . fUls raaatloa {irovlded only 
- 149 -
«v«« Qot ot»tata<i«t» A si .n .p. 4^>t«}r»in«itlc»a wltH tbe previous 
(CUtll ) (s^;tix) (acct^x^y v'> 
I t I s ol«Ar from tHe prBWmnt »tu4y tnat the »lgr«it:ory 
nf>flt«jhft« of t h t gr«j<i|ia tn i aoyerWi lUg^r oid^atian l a not m 
9lfl8pl<» fill H w«9 ttiaajht to ii«» TH» i3r»«0nt ob»ervatl»a reveals 
that the migratory m^tltmie oi « highly •(idlstltatsd oarUori I s 
t^^ 'n^  tThat e<^ KKE)Rrshl« t9 a te«« sobtitltatedl e«uri>oo« The tnbl^ 
«*tv?»ti tewlow larltli tha r«tatlf«i r te lds >f varlouis *i-oxtt aiiu T-oxa 
c><i»r><i(Hi^ «^i c»bs<»nr«<f tn the pre««iit titodj^f s^ <Nr« that ttt« c^ 
^tibAtltue«its oQuldt ««;ll h«r« i^ lafta^nee on tti& oaurse of tt>« 
re«et|«iii, Tt I s a i^amral otisonrAtloo tiiiA the ailgratlag t«it<lottoy 
of nllcvl ^rmtm i« t*»« Uaftrer-vi l l iger o i l Gallon shows a d«seeadlln^ 
irtmA in the mr^er* t e r t l a r r , seocKidaiyy prlMar/ oad JsethyU 
^•rt till a crtiaervatlcMn should not be tekefi as a rule as depart area 
In «9ii|^ aaeee haiP@ heea aoteil which tarn a t t r l h a t e d t o ^ lee t roa le 
aad e t e r l o fiM^tors. the tenrteacy of various gr >ttps to Migrate to 
• 1S(* -
b**^n 9hmtn t> tmar a ^ r e e t r«lat loa»»ilp wttb i t s t n t r i a s l e 
«J»ttlty to iiU!»i»ort « p9iitCitr# eHarf^ i n ttee t rans i t l tm t t a t * • 
TaDl# 
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ftking eonformatiumtil fiietiHrg Into eMtsideratlcrat 
It mtsf b« arsoed thut traa«itlo» stat* for oiddatioa mBjir g«t 
•tnrienlly ero«dl«<f i»y tuiistittteiils «t 0^ rastiltlng Itito dliiiiiiiih«<l 
4id^r4ittd}i or C. whitjh in^fead Is tlio easso la $ol»g frd« aa«tilMiti«» 
tilted to «itiA)9tltut«'i c^<-4cet09toroid»« th<& bulk of the G^  
ffnhttttOitiit »0»t)Mi to have a aore pr<moi«ioed affoot ^a tba prefarrad 
alffrfttorv nptlt t4# of G^  in retlntton to C- m I s avlclaaaed ay 
ttia ^tliavlour of t!*© onloro (OLKCil i and tUa Uromo (acrvi l ) icatoaaa 
towardtt perbens'^iic aeld* ttia alaetronie affaot9 of ttiaaa groupa 
nlfht also ba tfiera to aooa extant* the aaraeption Is shoim ^y 
(CLXIT) tn whleh C«| ttigrataa praauttattly due to i t s 4|uartaraary 
nnttsre* Thar© Is also a atroag likelihood of « l»ettar support 
of iha poffltlyn f^argt la tha t r ^ e l t l o a s tate by tHe partial 
•:^ Of*ble htmA oatare of the eyolo»r«>paBa aototy, this stag^eatlon 
flo'^a aiinnort froai tlio obaarratlan that tsia paraeld oxidation 
of eotijfifatad aaoit^a alsost itivai'ianly laada to 3»ol laetcNses 
rather than ^ , p«iMi8«itttrate<l lftat«i«i by prafarentiivi iiagratioa 
of e vlngrlie oarb<m« la ofmelu^ion, tba iiaeyar«¥illiger oxida* 
tl<m of Qoliotoateroi^s me^ not ateraonfieei f ie a l ly provide oaly 
the «-oweatero|d9 m revaat«»d by the proaant a t a ^ viiieb redeflaee 
naat ootieltieloa. 
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"iK-ehloTfi ««i«lo2iiH» (CCCUXtK.) w®r« s i m l i t d iuitler tHa »>a«yer-
'^'ini-;?«r o»nd l t l0 i i t t o tint tm a f f«ot of lo(«»s^tt»stitti9iit on ts»« 
helmvloar of »t<»r<»td0l *3-k«t<ra#9 oa tli« eourso of uiw r a a e i l J A , 
4oO 
aooii 
(CH,W) (GiXi^SCXWl) (a€i^?C<l\jl 
Th«* B««iyiir-V'Illl,^?»r o-st*l«tioa of (cu^v) witii porben^olc 
«eirt ifin«! p«>tolit«»n#!i!itf>hoiilQ «old ( o a t n l j r s t ) gave two o^^apoaads. 
.o 
THO eofspotififl, «i,p, 16 2 «aaly»««l for *^W*4Q'^« ^^*^ At gave 
?»?HHf!» t n l t » l , r , «i|N»otruai at 3473« ( >»0t ITas (Cu^au«>>, i r i 5 
( ^ •Iflflrtonel, 13.?10, 13-10 ( « o « t a t « i anci l 'i20 oa"* {Q-^J), ities« 
l . r , ?1nta <i»t«>w»»<f th© nresenoft «f an hyilroxyl (tJie sharpa^jsa of 
.o th«i ftf»tik mxMggentmA It t o i»« 3 01) aa^l t - l a o t o a a g r a t i a l a t ae 
- 15a -
fjroffttftt (C/-^>ihXX'Cn)» ^lolecular ooaposit ioa and 4 . r , r o s u l l t 
le»«l to two |j»iialt»l» t8o«er» (G^:civc:\WI) m<\ (CCCi»XXKVlt )• A 
«l(*«r dl f fer«nt la t t : )n bet«9«n (iliXL^CtVl) and (CUOUAIWII) mm 
nftdd fin th9 basiji of i t s n»««r« <ip«etrua. -ii^^aals i a n.ta.r* 
«r»<5etr»i«8 W9r« »e«?o at i^S.OSbr^a ( l protcHt, *^ n^/iS» »x i a l | 
^ 1^ ?l!f), 4 .Tlbr ,« (3 protcras, C^ -»l - i - C - ) , 2»9S« (1 protoo, 
CV!, o?ee¥i«»ijSt9iiblQ with de«terit*rai)» l .aSs (3 protoasf *J^«0-.-'i), 
1.05, ^,B5 iiiia 0,63 (ottit«r wnthyl praioos)* Th« bro«<l0oed signal 
0f '^-j-tA^ C»itlal) i nd ica t e s tne t rwis .0* r lag juiiGtlaa saowln^ 
thereby th« ;?ixlal (CT^  ) arl'Sfatatlon of Cp.«MJtJ t^ fO'-ic* l a (oCGU^cwvi;, 
Tn th« lls»tjt of thesfi data tlia »tr«©t«r« (CC€liK«Vl) i s favauretl 
nnametBrtnation of IHa co«»ow»d (CCUtXIx) m 
*1«^g|tflH»!l« '^»a^^oohot»at-«3«»<|ftt'«6«-oto aylcl 
Tfie o i ly a a t ^ r i a l (UClttXIX) aaatyied far -2?'*44^3* ^^^ 
! . r , »pffetr«ia afhibl tod lina<it« at 3500-3350 (CMua). i7 ia (Ou) 
mi'f! l*iT1 cw* (c«e«-C«o), | t « ti.ai.r* sp^otraia gav« aigaalis at 
^'1,«l^« ( t proton, 0>*m, evehimi^aable with <i«utftriix»^, d,75ai 
• t proton, <^i-lit v l n y l i c , p to « C«>) naa 5*^ <l (1 prolan, C.**!, 
v i n y l t o , I 10 ?!«>, Th« faraatlon of (CCbXXlX) ia bolievaci ta 
b« tfi« r«sa i t of Uydrolyaia of the 6-oira Isoner (GaGl*X\XVH), 
wHloh waa how«Vftr not iaalat«4« 
AcO 
ao 0 








(ccnttix) (co^ ; \ ' i v t ) 
rUf n-OT« l»»9i«r (CO'.ii.K'CXVII > hay ing M I lic^irtiieetAt f i t nc t l on 
9Uf f» r i i raft^y l i j rd ro lys l» I n ais id ie 0'»ndit tans wttto 9.tf»««:!qii@nt 
loan ?»f t»«tor t ^ gtv« (CCJ^^tlX), r ro® tl»« s p e e t r a l data tHe 
eoesnovmcl was t d o n t l f i e d an $-lt»t?>-5f6-»«eociiOle9t-3«0tt>«4'-olc acid 
^aahxn-K)^ -Xhe n,0t<« (i.^,:t.K-<IX) oa eiet(i$rlatiaD (i^a N^) gave ta«^ 
sot^ iy l *i9t*»r ( a C € x W l ) t bot l i <»f t»i©« wora f'>sa»d t o l>« l d > « t l o a l 
w i t h aat?i«»ntle ».^99l0S prepiirwd aeoor^Jloji t o tae l i t e r a t u r a 
109 
• tar -
A«Q .O^ ' 
COOJi 
( C W ) {Qccn%,) 
i|«0 
ifi»ac>^«ii«oii 
co»n cooti U-iUCIl. 
(nccxf t ) (CCLKXIX) {CCCM^D 
• » « s , y ^ r > v t n t g # r Qgtdatloa o f 3a«#itora«§-4iydrojyH>i*gftol«>taii«e«aae 
The k»t9n« (SCCLXixv) On tr«ftt««iit wi th |>«rl>0axoto ac id lu 
tfi« Drosene^ of p-tolii<Mft«»8ulpNi^iic aold as th« OiDtMlyait fornldOAdi 




V 1 1 
f|{> 0 v^^ '-^  
coacu. 
(eccLtxw) (tjaci^Ttwrii) (CtJi^WVl) 
- 15S -
riie ti*mstntjtmi^ m»p, 110 analysed for C^yi^^a CI (poalllv<* 
neilf i t«tn t««t J m^ l i shomm^ banrfs t o l t » l « r , 8;}eolrua at tl^ i*5 
( ^^inettm^)^ 1*179 (>>c«C»fJ) and 73i> wi"* (C-tJi; , I t s a .v . 
9n<!»otr«iffl ex^lt}lt(»cl 5%tisarj>i4o » aaxlsui at 230 tm, I t « n . is . r . 
gpefttrtns gave »t?»n«ls«t ^ 0 . 9 1 i»e {1 proton, v4«-vlayllc| 
p-f»rotan to an o^C t (^-uai»«turat®«l oarbonyl elira!3apaor«| u«c-C-*>->, 
^ t M 
S,16br,« n proton, -3-?/i|» aidtttf 9^ 14 {«) ami 3«9iir,s (a protons, 
II . 
"Ta'^a"'^'^'*^* ^* **^ *^* aotod tUnt tlie C- -f»rotoa» api>0ar«d at 
m higfimr flold in th i s oas« wHoro^s In (uocbsXWI) %h@ signal for 
t»i»s» protons »©r« {^«ierv«<} at ^ 4«7« liils dlffercNtioo way b«i due 
to the pr©««no« of em il , f>'•unsaturatod fixnotlmi l a l i a oloso 
v i c i n i t y (>0«CiC-rfl-Cn,). tHts way oroata anlel4tni>, arotMid C- -
t»rotOB«a an^ as « ranu t t of ttils shl^tdioji offeot Cm -prot-Ja* gav© 
•jgn«l fflt a hl«i:>«i' f ie ld l a ooa^parlaoa to thfit of (aCiJUXvWn. 
fhoso dftta fsiaffjaat th© co«ipOfm<l, «*p« tlO^ to b@ 3P-oHloro-7-
O5ra-'n-hoao-ohol#at-4-.©n-0-oafi (CfiCUXXSft'IU )• I f on the atli^r 
hand, thi» stroet t i ra miald liav© baea (COtJUXXax) a l l tii© spectra l 
v«t?H»« igioMld have b«<»ii t o t a l l y differant froa tiioaa o^aervad* 
(cccb\^ax) 
- t3i» -
Charaotgrlgattoo of th« oaapound (CCCXWI) w 
?h« o i l y «0»f>otin(l (CCGXscVU «n«ly8»cl for ^39^*40'*3» i*» 
n ,v , spftetroa <ili<Mr«d cUinoriitlon aMtxlsia At aid a«« I t s l « r . 
-^n^etrtwa gave bflods at iTa*? (-^•OOH^) aa<l 1670 en * (C*C-a«a)« 
' l ,««r. sifoftlm w^re obt«lae<l fit "-^  6»30a ( l proton, C^-jit ft to e 
^m'l), n,1%6 ( t firoton, S^-ilt v t a y l i e , J 9 H«), 3,mn ( 3 protoos, 
-C=*-OC*i^), 1 .03 , 0,3 «i« 0.T5 (itiitlifl protons ) • Tlio»« data 
<)ni|go8t tho oo«'>oini4 to bo sMthyt 9«-le«to<*i4f,Oo80ooo;:toloat*3*oa«6'» 
onto (iCCXfVl), th® tone oo«pOf»td was obtaiood Uy tli« «ietitylati«»iai 
of ( -lOLtXt t ) . 
^s^yor^ATtUtgor oxldfttiaei of 3 i^aooto^^* ^'•otto»t>g'^tt-7»on(| 
Heoetion of ( v - C ; x u i f l ) with 1 ®i©l« e<|ttlval«ot of pmrttmamio 
ocld and «at>sequ«»iit ooti^m otiiroaatograiihy provided two produots, 





(r"'ctt^ni) \ V ijf {.J JlA* / 
- 160 -
Ch»raet»rlKntlQa of the oimpoaod, » ,p , t4g — 
The olem«ntal analys is of tb« c<»apoitad, H«p« 145 rovo&iad 
th«» oompoAltlim t<J b« C^i'lj^o wtilQli sugnvstod the innertioa of 
two oityg<»n &tomn In to the aubstrftte* ftils eonposlt loa aay toad 
to ii«v^rnl T>os!«ll>l«s s t r u c t u r e s , such a« (OCCW - CCUXClll) wfileU 
«©«« T»oji«ibl,«» in vlow of the fact that tho «ao«)r taol laot<m«tt 
nn^ 5-forflwrl«€>-l«oton<»» «r« frequently «»eoi»terodl as proaacts 




Th« eonpmmi^ « ,p , U 5 gave « p o t l t i v e Fohllti«^«' tos t Indloatiug 
the ^rssttnoo of MI aldehydlo ftinetlan, Ihln ^ibsiorvatloa irtttlo«it@d 
th« ©oaootMiff t o he «lth@r the S*for^ l« -g- lae ioa« (dUvJiC) or 
(jTCCtci) «»i<i not th«« ef»osy ©not Uotoaos ( u u c t c i U mn ( c ,x :xc t l l ) . 
«<!<lltl?niiil «vl<f^ n<»» for tonsil laotone s t ruc tu re was ilerlv»d froa 
th© l , r , »n«f n«!a«r, ^^pootra* I t s l . r . sp«!«trt»ft sho^«d a broaa 
fMJ8*t at 1T35 osi* «9ortbiAl« to ^ - laotone oarhonyl, faraiyl 
- 101 • 
i^ rniir> md ^eetnt* earb«Ntyl, iU)Otti«»r t»aad i a i t s i»r« speoirua 
w*»ii obtaia^d at 1253 oa can be attribiittMl to ao«tAt« ffvjaotion. 
Th0 (it«r#oe^««l»try of 5«fcw«agrl grou|> { J^ or ^ ) w»» e«tis&lli»tect 
hy th«» tielp of a*«, r , srN^otriia «ifilot) e i^ i i i i ted a signal twr 
ald^tiydle proton «t <^  9»5t» (1 protim* <Jtd not disappear oa ii„^ 
A>1(lltioii) wKl a broad ttaltlpl«t at C, 4*96 for <Mie protoa vtiloU 
oun b0 iRf»lgn<pf9 to 0^ proton* Frosi tiM liatf toaod wi^ili ( ici II2/ 
rtt thin fAgnnX I t vns »vl4»nt th^t t h i s proton bad «vlal (>< ) 
nrl^nutation f»<! t ) i« ra fora^ t^ A/ft r ing j i iaetian to i>a t rans 
ran^ariag tti^ f^^rayl groap on ,7v-orti»ot«tloa. other s i^as i s 
vmre o^tftln«<l nt (^t,m» (HE, m^GOO), i.a^l, a.S^ and 0,63 
(n(»tHyl fyrotoQn)* In aonsldaratlcm of tb«r aforeaald, tU@ aoapound, 
«,!», 145 any aafaly lie altar act ar t KMI m 3/^-»aoat03«y-5-forayl<-
0-oxa-IS/.- ?? -a t toataa-T-Kwit { CCC.'CC). 
t^haraetartgatloa of the ooaB>oita«!* ».p* 339"* aa 
5»oyQ-!!*7*aeea««-ttor-jb^^ttaat^a-anoT-otc aoid (i^acxciV) 
Th® ©oajioiin', ffl*p, 235 anatjraed for "-^'^Ag^a* I** «»'^ * 
ai»9etriin i^ar« aDaorptlon aaxttsa at 32"^  an In^itoatlag tiia prasanoa 
of «fli ^ ,fi -taiiiaturatadl aarbanyl <^ro«0}iliora« In ti»« i , r , 
<i|i»»ctrtt«i a bro«<l ban*l oantrad at 3150 o« O«BI li@ aas i^^f l to 
ftoltl nydroTtyl. Th© aald oarbonyt fraqtieaey wm abaarved at 
ITIO oa* And tbe prf»»«ne© of /^^  , fi.-Hiaaataratad icet^nlo functlan 
was sno'Kin at 1480 c« • i'tie C«*^  s t r a t a^ lng fraqt^tioias aoro 
• isa -
fibt«lii*»«1 nt t2tO and lt'55 o« • tli*» n.ai .r . «p««triM !iltov9d 
>^lHt9rte<H «l»«ibl«»t for (vam proton «t C^  Q,TS «hleSi Ofai iie attrlbutttt 
to C*<-v|nyllc f>rot'»n. fhts •t^iMl api»«ared at s i g n i f i o a a t low 
flffld «« It I s f' to thft C.-oxo fimotliM ( U J • C - C«o). Tii® 
I ^ li K 
c.-*«rinylle j»r»>ton iojneareil /»s att tinov«a daa&let ( I to Ha), witH 
flllfsiit long ri«ii|« ftllylic ooupllng at (^  5,89» A aiiarp s l a l e t 
of afllAi ijroton wmt ob«fierre(l at ^ iO^'M (•xobaagee^le wltn 
aeutort^jffl}. other mim»ln w»ra obtsliwid nt '^^ l .Oa, 0,86 aod u.T 
(aettiyl oro tons ) . Oa giothylatlo?i (JOJXCIV) gar© the a^tiiyl ©star 
»fl An o i l (CCCKCV) wlttt th« fol lowing spoetra l • a l u o s . 
)3c«J iTIfJ (iJC^XJifg), t esa {g«g-4^a>t ^6>T8a ( l proton, 
C^-^), 'J.Sdl ( I orotoo, ^'^-liJ ^ *^ > ^^ «>» 3«5» (3 protomi, GuUCii^), 
1 . 1 , 0,56 and 0 ,7 (other «etteyl pro tons ) . 
I t i s to ho pointe<1 out that im expooted t&« oonjugatod 
ki%t<mo {cX)atl«Vlll) b(?hmro<t vitry s i i i i l a r to i t s oholestone 
Tl ARntlotuo ondor ' i s o y e r - v i l l i g e r conilt icNis , 
• 133 • 
Prwrimtn «oric fron mw laboratory end 4»l»«<srti«r« reported 
the- pmsftratli^B of th« «iiol laet<»a6s stieh as, 3 /^ootosy-O-oxa-
onrt (^rtCX^TT). r}i«)ic I act one« iroro eonv«al«iitljr oi» tall ied t>y 
ftfiotio «Eiihy^lrldo««odlit^ ftOttt«t« prooodoro l« f l . (CCCXIX) and 
( c c ^ t t ) — • ( c c c t t i ) ain? (CCCt'ClI), re«i»0Otlvoly. Tli« Uaoyor-
v t l l l !?« r oxidat ion of ( c t u ^ t l l ) and ( C ^ v i l ) «» an a l t e m a t l v o 
provad to be dlaoooraglng aft I t ft«rnl«hed saveral produots 
oTOont the enol laotonaa, (CCCXa) ood ( a c a x ^ l ) * fbtiJi, t l i la 
ro^iotlon was aot eonslderad aa a good aynilKatlo route to ( u u c i a i 
fa 
%« fm #irte)»^|on of ttia fsravloiui nsork &a aaal laotooes # 
.1 i ^ e a t o s y - ^ •« l to i t - 4 -«n - f t -oa« (C^^ccVl) veras atibjaotod to 
OArUeoxolo a d d o ^ d a t l o n , fhlst atody «as alnod at ootMlnlng 
h i the r to «»ies|»l'>red «^nol laotonaa lu tiio f> <-altoataii« sar lea . 
aa<yyfr«y^nt,a;^r offld^t^oi^ of 3^»ff0f^oyy-. p'»a»toat-»4>t^^^*oqt 
The naeyar -^ ' t l l l f e r ojrldetloo of (CCCiBSVI) .Ming 
f>erh»mtol© acid ( 1 iiole e»|«ilVftleat)a» the oirldaat a»d 
fi-tol»pia^«til!)ltonie sold monotiydrata aa the oatatyat afforded 
two o t l v etm^oxm^»t icacx^ll) md (0{>::xcvui ) , a f t e r aaaal 
worlr op «id o o l ; ^ ehrosatfi^raphy* 
- t64 « 
Tho o i l y eoi^oon^ Ani^ tlysetA for ^JI^^W^A a»«^  l*- i^we \»wn^9 
In t t » l , r , K^aetrtm at tT'53 (CsC—i-^^O, ©aol laotoae aarbooyli^ 
1713 (CHjClo). l^JfS (C«G^»-), ta40, ttTS ( f toe t« t« | , toau and 
«l'liO <jB ( C - 0 ) , fh« 9lett»ntf>l ooMpasltiaa ^id t . r . values of 
tim eamnmrn^i (f.V>:*.XCVlli %0vn elmar in<iio»tlan for tile proseticd 
of na «n<»t tfiotoiie <«ol« t^y In tli« s t«roi4Al froaoworii (ta«ertlafi 
of orfnmn atoa l)etw<»«a C^  itfid €^ during tiko course of ratustloai. 
Furthor «vl«!«iie«i for th«» pro««nee of an wi'»l iootono isol^ty was 
oljtalfiffil fr= a^ thi« ii««»r, wpetotrswi of (JwCfCv'Ji), A doublet 
( f 4 ffyj sffts obsorved «* ^ 3«*^ wftlefi it itogratod for ctti^  proton, 
Thl«» «li?nnl wny li«» a»orfbable t o C^-vtoyll c proton. 4 i»road 
'^ t!?«.«»l, In to fra t ln f for on» protoa w^m ooatrod at - 3»3J atUol) 
e m b^ i aanlfn**! t o ^ j^-isH ( a i e l a l l . I t i« p««rtla«^at to a#atloa 
thut th© <ilimal for ^^'ii appeared at a lowar f io l ( i | us(U«lly 
Ao<w:--*| JilgaPvl app#iiirs In ttia ragton of T^4,T-5.<I*' • i b i s 
*?o«nfl«le1 a b l f t 9t G^'il s l f t tal ooald t>o da© t o l t « (C^-4i) bolng 
n l l y l l e to C *^'^ a| ^9'Jbla b(m4« An tii^ortaat <loi^l@t witb J valoa 
of 4 n% mppnnr%6 at s 3 ,39 , f h t i a ign l f ioaat a igaa l me^ be 
aaartbed to two c^ -proKms. otti«r s i g n a l s aara aaea at a«03a 
(1 protons, qijjC'io), i.i6a (C^Q-cjij)* l.^3t o.*i6 aa^  a.Ta 
(otn#r amthyl pr'»toos), Tbo foragolng disouaslons t a m e s t tba 
ao«po»B-ff (CaCtCVIT^ to ba 3'':<-aoatoxy-6-oxaHfl<-{iiMO«> t ^ - s l t a s t -
^!iariiet«rtt«ttoti of the o i ly watertal i^ Ui^^iydroj^y^j-> 
Th» erwpotiiid (« :«ncv in ) aaaly«0tl for ^3|^ ^«^^«* l^» 
i . r , «9«©tniffl jraNr® p<*i»ta at 33'JO (Osi), 1T30 (au^gjyi, ITSU 
(f!«}-Owi»0, «nol t dot Olid 0«rt)9«yl}, ISfJO (0«€--4)*^» 133U, 11 TO 
(«o#ta*i?), lOia aim mo em (O-^i). rn® el&aeatal aaali^sls of 
(CC/'tCV'iii) dirf«rs frc» (UCOXOVII) oaly toy on© oxygaa ittOieatiat 
thftr#tif tItA pr«99aoe 9f both Oil aod •aol laetoa« groups la t&« 
eonnottnt! {cC'litGVin )• the i i .n .r , speotrsia of (acCKC/UI) g«v« 
^l»nnl9 8t • 5.53d|C^-^, v|iiyllc« J 5 5I«), 3,3<»l}r (C^-vilt axi«tl), 
4.nbr,« (1 proton, C^ -^^ t |^-»0» a.Oti (CH^O'*), i .» , a.iil aad 
0,73 C»«»tHyl o^«t<»«w)» tti0 slgoal at ^ 4,3 <1U) Is algnifloaot 
Mi«f i t s (lotmfi^Id flpiie«a^aiieo sttowi! that It i s attae^e^ to an 
^loctron wttHdrawtng grom* ««io*i «» 'M gron^, Th» pr««ai>ao of 
m% <T^  frouii i9 oloarly indloatod by i . r* spootriM* finis <m taa 
bA4t« Of ltj» l . r . midl a«a.r« iralaoa, tt%e proteiioa of 7a ^-liydroity 
i s «»vl()Aat in tile oottpomid iCiCXOfltlU la tti« llgHt of tti@a<» 
rtnta, tlio oofspooad (C'CXCVin) aii^ ba diaraetorlsod m To/-
hvfiroTy-3 ]*»ftO«toiy-«-ox8-'i-4ioiio-. j—•itoat<^««a*7<-oao« Jin 
<»X(tislnr(ttoa of r>roi«l|ns aodt^l «ap',)9rta ttio sigaal at 4.5 as 
ft broadt s ing lo t . 
It may !»«» aot«<! that th» «ool laotoaaa {CiXK:U j and 
( c c c i x i i ) b«loni;ing to ttio oiiol#sti>Ao «i«>riea ipora aot obtdaed 
with tho hol|» of Daoyor^villigor oxidatioo of ( c x y / i u ) m4 
ffk 
fc icr im) , But In our h m d , t t» same r«aotion «f iOCCxaVI) 
Rfforrfffd th» en»l lnotoii^a (CCT'XCVll) sAd (GCC.KaflU), 












yiH* probable patdwiiy for ttia foroet loa Qf (OCCXCVII/ 
iMid (fJCCIWVflf ) 9J^ b« !9hown e« given feolow. 
• 1©7 • 
Ao*> 










» , y . 
Ae*:.» 
(CCCXOV^III) 
Myi» Smfntrammtrr of s t e ro j ^^ l T9trai!«^l«» 
"^  t t t e r a t o r e •turvey r9v«al«?d tlial l i t t l e mork. oa aaas 
110 
nn^etrtim^try of tetrax^lc^s tioa been osrrletf oat • la r^eoiit 
f»««t w« »i«ve prepared n naai»©r nf a la ro ida l f<»trasi»l0ii belonging 
to th0 ohnlmnttm^ sffrt©*"" * • •* , t^e praaant warfe l« 
e?wiearnfl>^ « l th the ««»» sjiaotroi^try »f aoaw of tliasa tatrax<>les» 
nmmly 36-^y«lr'^W»"f©•«««-^'-5iai»oohiol©9t--5-<«iio/~Ta,7—J_J7tetra«ole 
(*7tft), ^p-«chlaro»Ta«-a«a»i-lioja»«^»ol©«t-S-«iio2fTii,7«-d_J7tetra«ole 
f CLt^ITf ) , 1B--^o«tc9xy«Ta'-a«a«^5-^<»fflOcliala«t-5-wio/~7a,7*d^ 
t^trnwMr* (CtV'l), 3»a«a-^-*»->»«M5rjolo«t-4a"««^io/*3»4-><lJ7l«traa5Ol0 
(TtiV) and fi-^«a-t!«4^««a-^Vt^"•ofolo«a/rcl^oll}•t^no/*#|7•^^t9tr«^ol© 
(Cf i^Tl) , Of tniTH® (CxiX, Cht^'ltl mn CWI) ara s t n w t u r a U y 
r \\ 
n^/ 
( C b X i l l ) { !Cb^  ) 
- l o i 
f o l l o w «l8i l l*»r a a t t ^ r n tftu« o f f e r i n g « si-aiias »f lii<ftlr cbwr^wBt^rl-
/ a l l f i n hy m.^mH fi-y?>etromsitry, u^rw^vor, a l l th« <#s:p»ctati-.;»a« w^re 
n^t f u l l y re?»U«eft »<» tt»« s a b ^ t i t u ^ n l ^ at U i influ@noa«i lUe 
f r a g t a a t f t t l o i i i n a» onoertai i i i ts^naa* 
fhi«» isjtjssi spectrum *f 3^«tiyi*r«ts*'""'*^a*8*«a****'»'*^'«3e»i''l0*t-
,'»t a/o 44"> (J>n«»«» poalcf ^ 2 7 - 4 4 ' 4 ^ follai¥9«t ay otr ter l ^por t f t iU 
fr«.SEi8»»nt I on i>ea^« at « / • *3 ' i f i3'^# i'Mf 433, 4 i ^ , .iaT, 3i»4, 
I f ? , 1 0 t , t 7 5 , t15 i«i«i IcHMir mtmm p^tiHn, Alie fo ra j ^ t lan o f ^ »a« 
o f t h ^ r«»l«»vnnt 1«»« Has b«®n ©xrjloltt«<i t n tHe scH»fl»o» ^ Ivaa 
a/ff' 4.1§ ftrttf » /« 43'?< Th#»#!> fragi«**nt inns -JUviousl/ r«»s4U i>y 
Vim ««icws«»itlv« lf>*ift (Of hv'lrogem^^ trm tn& ®olt»oular l->n aad aru 
'•>f oi^ itflKMi *»oeurr«»nc«! i n tti«s s^i^^ctra o f t «atj 2 stei>:6ols. 
Mi* 
'it 44 ) 










— I7c> *• 
f/« 'ii^t f t i i s t«jit omt b0 ob ta is jd t l t>y t t i o l o s s a.f owe af tti«s 
f rofs th® l a m ?>f ' ' | i , | "^ i i3 «** t t i i a t « a l l y l i c t s ^';.i**''|i ^io^-tble »««*-!. 
^ / ^ _4 3^t To «io*.s«' As t f t f i t t t t M I o n «^.y r©.s«jtt * i f t h e Ia«9 a.f a 
««»fh¥l gr«»sin f ros i th«» frf tgff leat t o a a / # 'I..'I3» I.a tliiss oa;»« alsi> 
inn m/«» 4t .1 fr«mtif lii« p*i l->a t j f st/e 422» 
^ / g 4 33t Tnt s! t » p o r t « i n t f r » f . a e a t l«>ii s i /« 422 1« o i iv ia^ i ,^ ly tUe 
r'««i?ilt a f tf»« Innm of » m&l^mile « f t r r^ i^ r fr?>» t t ta ••a«lecfi lar I--.M. 
'jr»9«»«t csns» tv i«r# l » »<> !p«-»»ssltjl U tjr o f ttie^ l a t l e r s s t t - i a t l o i u i i 
t**? a l s o pos . t l n l f * t h « t '1««» t 0 t t i » Jiri&««»«0 v»f a t*al t?»ol« «i^ .i~ibJir? 
<*-^tvj»i*fl»ti»i! dt«i i f» aywttsa. 
l,2«€liiaftii&tt<Hi ' 
(C t f v * ) 




at/g yiTt Th« Ion « / • 397 r e s u l t s by tine t o t a l i&nn of aass 
u n i t 4^ fr<m the iftoldoulajr ton* itj© »ass asi t 43 emi bo oimvea-
t f tn t ly «l»t«la«Kl by a eoaibiafttt m of M and CM. u n i t s * t h e r e f o r e , 
I t 1<3 nafft to i»s«a«a ttifti tlM» Ian ^ # 3#l I s gi»tisln«a uy 4-C.I,-»,.j 
th« flltemattv® p'^^Milblttty t»o» '4-'>»\»G;i„ l« not b*?tii?,' eaa^lci^rert 
as th^rf* I s ao ftvl<3fl»nee for th« attn»r los» or H^ tf-m tn^ iiOleot»l r 
l<in. In tHftt e«s« a ?»«ait »t «/© 413 wi>ald Have tt^mk ou tu lami , 
fh^ l^ >n ta/^ s ?I9T, thflfr^fare oaa fee stior^ -n t a la-lsa i»y tho lossi of 
•*l^  fro® the* ton a/© 4 25 . 
^M--*: 
( C t t x M is/e *-^3 
-M, 
'V^* 39 7 
- 17a -
rh<» l o s i nt %', f r om t. '*trozol«> is^^tety in wo 11 (looaai©iit*«d waere 
I t f f t k ^s ? re f» r» t i i ce f>v«»r t5i« lo?«9 o f c I n AOioo^itesi o f tm 




( • : c a n j ) 
a/«» : i ' l4 i Tn t ' t fm^^saat l a a C5%n b® cai i ranl<»at 1 / SIIOIMI t > a r i s e 
by t?:»<» l'>'?«i <>f "i^ fr«>« tfti» lam at/ft 422 I n a oanaer sao^a f o r 
t i^<^ I cm « / « M T , 
a/<» 4 » » 3i / i * : i i 4 
- 1T3 -
m/^ 1^4 m^ m/i» m^t the fre^^mnt i o n «/e 3S4 (;4-5<i^ was at 
th«>* f i r s t 9 t f h t apppjured t o r e s t t l t bjr the lo^^s o f a l l a i t ro j^^as 
( 4 M ) f r o s the ®ol#e'^l<^r ion C c \ i x * ) « i lowevor, the r« w«s no 
«i'l<!''ne*» o f l-!i>l Ions I n t^ «» «:>ootra of o t t j s r tetrazol^sa mder 
ih^ liT&n^nt a tudy , A fo'w m t^cHaitit <tllo sp«oul«tl«>a» riisve lj«0a 
sagf^sited fo r itw» f en^v t s of tJie l*»ii s /e 3 H , 
I , ^os^ ?>f I fr<m t J3 tii4>lecttlar I o n , 
s.r 
f ' ! T T T M 
-> 
a/® - i ^ * 
- 174 -
«/# : B 1 I Thfls t on ®/« liS l^l ©an atriae e l t i i e r tnm tha i o n s^n 3«4 
by thf» lo«s o f Hvftrogen o r am tio otitata<s<l d i r « « t l y tr:m tiie 
wol«fe»jl«ir l«>n by t i i» l oss <>f ajws un i t $T, 
fbe to t i n/0 .'H3, «e«or4in:fi, ta the fibov© approacii sUoul.-i Ue 
pa<»«lble al«f» fo r th«» o t i i a r .3-aJb«t t fa ted t^^traaoles iCL'CVf £i | 
iin«! ( ; ! tVt '^, tjnit i n aano a f thi«sa tsi«i t<»fl a /e .W3 lias tjeea o&ti-ari.i»-,» 
Pt i r ther th« t'^n « /» 384 l a r^oofJed oaly i n Hm ca»« ujf (U's i ix i , 




Tfte. forant l ' jn of tt»« loris r%/n ^^i ami m/e 3*41, ^raUaoiy 
(dl<^ n*>iifJii niton th« ;>ro<f»»sice of t!i© tmi^ty ;t - - C- In the isol^eule 
f^ n*! !n»f»n» thou© trmmtintm «r® not#<l i a tfi© easa af iU'tlls.? on ly . 
t . C^U -
^Mtl 
^ ' 






-CWj-cn-cna - t i ' 
' • 394 
- ITT -
f/p>.,.t''^ -'^ i l« ter#s t ln2, ly , tn«r« i s a« fro^aent Ian ,>eak» l>«ttr«eu 
m/e 1^1 flfirJ a/ff t^'\ mid i t aiJp^^rsi tfint !iydrdc«ri»oo walety iiardiy 
trl'!g#r'3 thu frai5;««»nt«tlOM in l i t is oa*0« i^ i© forwatlon of tiU,» 
S''4T 8" IT 
{ ; : x i K»^? 
i-
»i*/<J t ^ ^ 
' j ' i J 4' 
«/«» t75t T*jf» fr.^>:si»at Ian i»«?tk Jtt 1751s fa i r ly jstran^, mtd i s 
e*»?i^ mi <s?lt?i Vw othar t0tra£st«!i$» (.iu'^Vtll) aiul ( J w l ) , s a© mast 
f>hvf»fis? s^ >'!iro© for th i s Ian »e««* ta i»# t-m I-^ a a/^ lJ.'j| mniah 
-^^a" 
i , 3-€ II «1 nation 
m/f til a/» 1T5 
T>?«* mnn'^ tsrmetrum tut ip*«e©toxy-»7«-«Ea--J-^i*>!ar«>o.*jale9t-
ni%sr» T»e«tc), ' ^ ' i ( a / e 43:3-^.^ J , M a , l ? 7 , I T S , 1S9, i 4 l , I 4 u , 
1 4 5 , 1 4 1 , 133 aad lo««ir aa»5* ;:ieaKs« i't)« aass sp©otr,i8« <»f ( v \ v | | , 
U k ^ thi» ?)r«»vloui« one «»» d i^votd o f any « t« i - ra i i f« t snasM fr<i488i*ttts 
o 'coont l n*5 t h « one nt si/© S'-^a. 
Tho Mif,h aasa f ra^a^Mi t I m i s a r e comaerao lo w i t a tuowsj 
o h t n l n g d in thv> en^e ^t {C\tX} anJ t o t h a t est teat t r ie ti»o s;:i(.»ctr« 
rne fr.'i?iia<»nt I o n m/e 2*^2 s«*»as t«:> be nydrootxrnifn triggi^r^*i 
ion m\<) <*--jan.ir»J»le i'mn In tHs? H^-twotr-ta o f i C \ J [ \ i or i U i * ! ) are 
ral'^ifiif. V*w ttotn j ^ s l t t u j i (•^*«1»I a ^•J'^'A ) easstpattiailn ^ t l n san.s^ J lJ i 
c*?!i bv? nhoni!! t o nti'^^ t>y t^ t*? lo'^^s :»f r l i i i s u,L' miii tf»e ^ i <1*:"-oti&ifi 
Tft '-t 1 nvilrogr^a !9l .straf ing t o ti:*s r i a g vi. 
Ao-> 
VlT 




In t.h«* oasts of the *jy?fr<>t5ft.?tra«i3le ( U ^ X ) , ti^ *,; a^iltealftr i-m 
?»«»% ©!'>«•«tittito« ihm t>a»« fi©ii»ii v.»f tSMs »f>»sotrtt® mtth 4-sryi. p^nii 
I'l-^ t-^ s^  only •'^S,'! *• Is» tlJl-*i ea»#, tt*e woltje'^ilar ioa ,j*(i«ls i» 
^ t r t l y ias isrnl f te«*t to^»t •4'-«3:i.^ i''>>'55s t** llie bas?? «»«ati.. i'liis 
•-•ii!»?5(f»rv»tt^ >tt isotf &•«• tni£#« aa ma. evt^l-iMieo to siia%« tiiat tiie lo«i4 uf 
ffl««ttc ael ' i 1« a «ien so re re.«?.fly pr«e«agi tliaa t&.« los« of ®«t®r 
tw'> p<*s^|!»l0 ftlt«»r»attv«si far tm l o s s 9t C^iJ-i'-M^i {c^v^d^-'i • 
^^-^f/CIq-e:!«€*'*> •• e ^ - U)g I t | » s^a«»lbl# tiiiit tb0 l o s t « ^ iiivalv* 
nr«*1o«iinRritly CIIg-GOO • C • fl| Wm g tv in* r t 3« to m ©oajatiatea 
-CHjCOiitl 
H?xyi*> 'e 433 
• 180 -
Tn ad<!ll4 m >f tl*g pvm «t a / e 2>2f ther® ar© a few In 
bfltwefitn th«» f>©i^ lc» t»«t»e@n m/vn l /T ^ad a/t* t i 3 , f tU;,*g« ta« 
fraca^iit I m m/a tl% I s c«MiEao« t o a l l tlie t i i re« t ^ t r a s o l ^ s 
'''^••1 v, vi',tv? U. and -Jr/f ) «ad t i l ls eon ti© w r i t t e n In t»iie ;v re sea t 
case as 
m/** t5-->t '''^® frfigw^ttt lt>ii ja/« 13-* atiy arlais fr'J« tiio l;Jn 
»/«» 4 51 throu^^ a s e r l e ' i of eoae^ r t ed aUair if t i la i j ro f io t i aa . 
"S-'IT 
a /o 4 3"? 
« I i l -
a r i s e trnn the* l9f*« af '4., fr<M the Ion »»/'* 1?5« 
- » -
m/« IT'S «/^ t i7 
"i-eno ^7*i,7-»<fJ7tetrft«'>l^ ( " U t / m K ^"l?. •'31 1« npparcticly mom 
Ft <:;ftv«» «»o!*>e>Jl»r ioit fjeatt'S nt 458/460 C^^,,!''!-!'"l'*j ) ttloa^ * i t t i 
Imn^frtnRt Ion o«jnics «tt ?»/« 44.V44.5 (.4-^jrt^^), 4 23 t - i - c n , 4JJ 
(M- lCl? , .1^ >«"5, '?9'5, .1-^ 1 C»i«««o fmnki, 175, 149, 14:i, 147, 136, 
115 .and lower si«»« j»®sfcs, 
xio^t of tfi€! frfliw«M»nt tons «er« e4i>e©t«d aa^s f»ad a« 
f»tt*»iaTit * l l l be !a«d«» to w r i t e tUe l r aode of for tant ioa . Iu« 
«1i«tln«»t l ans «iich a« , 'V* 3^*«» ««<* "^^ 3^1 (bas«r rwjiiki, bote* 
i^nloHne fr«f* fr«fw«iit«, r«q ; i l re «'>s*9 ««Sdi t l >fi.^ l coauKusta 
rfiffnr'^lnf t'j<»ir formntl >fls as tu«se 1 »tt9 are not oti^sarved 
- 1^2 • 
!i/o :i96t This frftfts^nt ton r#preti«i8t» t b e los s of aa s s imit 
i^*? H»«fl'^*'tnH ehlor tn©) fro® tm ^ toleeular l o o . iti» cu«p<j3itioa 
!>f the mmn un i t eotild ?w»ll IJ» acl^wCHCU *»»>«ov«l af t i l l s ua t t 
f r»a th« 80l«e>il«ir l o a oan b** sugges ted tu ocour i n tii« follawlni 
manner. 
S"lt 
^ ! l , W H T •) (*/« 3Jtt 
!f>w!t»v«r, a $}imllAr tt^ehftnl^a eould tiav« ops ra tod in the oan* of 






i n t h » ob«i«»ii<»# (»f t h » fra!?;«<ifit t '>n :»ea^ at « / « 3;W i n tae s u a o t r a 
*>f f^Tt lT^ »i'? fCXi- 'T), i t ISk «la»ihtr* i l tHa t t f i l s i ia©ob?M»l»»a I s o f 
«!if*nt f to i» ic j«» I t in po^niiilm t J ia t t h e f o r a a t l o a ?jf t i i o l'>n 
i»/» l"^ *? mid f o r tJtat «at t®, r a^^ -JSl , d^jkea-lM jjp'^a t-^ **-* ' '» f i t tu&i 
e h l o r l r j f * e«n bo e j e e t w d nn C I * , w}}^r«as t h e r « « o v « l at tyiroxyl 
f,ro4i.r» a** '•*'•! t'-s f e n ^ r a l l y o o t rsoiisMbs'nti**! ( ^ t c t> ;> t l ag i in s a t s l l 
r>fi rtlt»ra«tlve r«»»©ifi?*at»a emi bi* ;>ra|t«*«s«<l f a r tsie geaea i ^ o f tn<j 
1 »n m/f* l>^U 
f-^"LtX'tTt * ) 
- C I 
« / 0 :j0a 
i!!»/y ^ ^ I t Th<» fraf«!s.nt I aa f»0.r»* a t la/i* 3 1 e < * t i ^ t l t a t « « l a ^ 
Hns#» T»*»%^ E»f tH<!» «n«0t .n j f f l . I t s g f f i ies ts emt t»« sugf«?»teti a« l a 
- 1^4 -
1, It eo«l<l f»rls» by tlwi lo«s of se t l^t group from tli« 
Ion » / • *|fj» 
--CH 3 
•t«« 
?, 4lt ?ranttv«lv, the loa ffl/« *^!*1 0«*J &» sSjoswi to i»« farmed 
hy thm fot toeing sequ«n6o* 
(CUXVUIM 
1 ^ n —.^  «-
V « 3S1 
' ^ 
• ^N-
- 1S5 « 
ehoT««itjwto/"s,T-dJ7t«tr«««lis O- '^t l l l ) ( f l | * . 4 i fov# ^ o t e e u l a r 
ton i>oi% «t ts/© 4 34 ('^37^44-^4^ alonu » l t n o t h e r f ragasa t ion 
n«»j»»C« «t fl/« 431t 4 3 3 , 4«>9, 3^M, 395, .'181 (i>i«i« | i «a*n ^^9 
14^, t4«», t4T, i:M, i:J1 and lo»«r a#tss ;j©«lts, l » t» t0 t ra? ,ol« 
!lk<* t»i« *jr«vto?,i« <»t»a (C'tlX, CXV! and c i^WIl I ) Hardly tariowii 
!*ny tiy'fJr'Mjurtioti-fJtreetetl f ra^aenta t l^yi ^t ioi i I s t / s i o a l of Iti© 
'4>»«tjer» of th« e^ol«>»ttta<» a e r i e s * I n t e r p r e t a t i o n of thf^ a a s s 
•<r>«ctrsn(9 of ( I ' . x t t l J In lst»latl»»in a«y nat l>« tiat«ful f raa 
«r^n«»r»ltge«1 s t r u c t u r e - sp«etr t i« r e l a t i an^ l i i i i but i l aavertai^lejf^ 
i*^n<^n t o siif»pt>rt thi» « t r s ic ta r« «HI Rrr lved at by «»tii@r «n»tuad». 
Tfia l o s t of hydragao/fi fr^ai Die ^ o l e o a i a r 1 m ( « / • 424 



























<^<trg« Oft t«trAcole aoi^tjr . 
-41* 
-W. 
v*wi n««tlt ©a« also be eyplained with the oliarfodl Mlrueture but sooti 
I! mmtingeney ti«« b«eii not eoa^lderod* 
ai/» 401*t This Ifi 9b9«rv<i4 da« to «li0 Ions a f M^ttiyl group 
fr«Mi thf* «ot«M»utAr l^n* 
«/« 39#t Tti« forsatloii af ttels ioa ia 4u(i to t ^ l4»«« of 
attrog«a ttOlAeale dfroetljr froM tti« solAaular Ion* la a l l th« 
three firovloosty dl»ott9»«4 t«trasol«« (anXt Ct^t lusd Cu^^filt), 
!ilfr«^«n did not elfsiaftto tlreotly frojB t^e aoloeular loa« fbo 
loss of nttrogea In (CXIX, c^l md CJI*5D?ni) oe0««rr«d only after 
tho •iTDttlnion of a cn^ groufi or oth«r aolaottl««/r«4teala* la 
thoao iia««« tH« tot« of itotlirl group oeoarrod in prefor^aeo to 
nttroi^a (tftoitgh not a«oa»«ar|1r ^l^iaK aoro a t ^ l d sfiooloa) 
mad thoro fliooaia to b« <i ratlonato for tiiat. 
(CXI1C, CXVl anil CLWIIl*) Mi-Cil« ton 
rh4» l o s t <>f altrogon froa tha aotaoulnr ton (CUHII) aan be 





m/m 396 ^/9 39S 
m/m 3811 Th« fr»fK<»iit ton p«iUc at • / • 381 oeostitat^s tiie &as« 
9«iilc df th0 sp«otr!Jui* Tli« dlffer«ae» &otw««a ttiis ana tti« 
»ol9etitfar loa Is dt 43 wuis tmtt attloli oaa h9 a oairt»la«U<Mi of 
^S^'^a* ^^* ^ ^ "^^ ^ ^ ^ ^ ^* odtalaed froa ioa m/9 44>i (M«aa )^ 
br tho lott« of «f« or froa tita Ion ^/a ^ ^ (^ "^ ^^  ^^ ^^ ^^ *^  ^' 
a on^ troap* Aotli tiKiiio poaatliilitlaa mt9 c«>a«lderad. 
(a) Trmt a/a 
«cs, 
»/« JW6 a/a 3S1 
(b) rr9m « /« 4C» 
• 1«» -
•t«« «. 
m/^ ;^tt rtil« loa tvt be «aci^et«(l to ari«« fro« tbe loss of 
tho side««!i«ln C^g^i'ft • « • • OBtt 113) fre« the Ion i^e 3 ^ . 
m/m m% m/9 3S3 
m/m t4» y | 3 ^ 2 





fhm tre^mnt l<»i a/« 149 and eto»«r |ORI» liii<r« li««« updealat^d 
i i / t U<> (rr»« liMf f / f !f9l^ ) 
a ^M 
« / • i^ @ 
m/m t4St Th« ttmfEm«m% Ian $»«ftlK «t t4S i s d«oid«idljr str(Hig«r 
I Han the p«»K at f^ *^ 149 «i4 tb« forMatloa of tlio f<ir««r e«a b« 
tthoirn 19 iMotur toy tl^ t(Mi» of (m« Hjrdroga^ frooi t&« l a t l s r . 
^ ' 
4^ •^vV. -M* U^  
B 
tt/e t49 a/« 14S « / • 14T 
»/# tS6«»113t rtioKo frttgaant lotts hfMr« l»«9ii «ttg|S9»t»d to be 
for«ea l>y tli» so^it^ itv«Q l>«lo«» 
« / • 399 
i^« ISA 
- l i j a • 
-M 
m/9 tU 
^It^fHAttvoty, Ilia iaf»i»rtaat tmm « / • t3S aod V * t^ 
fnrwm^ itoeordliig to « sl l i l^t ly d i f f * r « i t iM«ti«iiwi« 
b« 
« / • 9M 
• / • 139 
^ * 
• / • 134 
-a' m/m 133 
TIW M M • p M t r a M o f 3« i1 l l * -A- l l««Ml lOl#at«4f t«* IM»/ *J f4«4y 
ttttrit««U (ilMr)(Fig« 9) ««r« aAUottlAr fto* |»««k ftt i^t AU 
(C^^^sr^) «oc9tli«r «tttt 9tUmr atgai f lMft t toa pMka «l i|/« 4U 
(H^)^ 40i (if^CH^), 98i9 3t i» 37t , 370, aS9, tS t , 177, 104 
ihmmm M«^)t ^63, 13$ and l»ir»r MM* peskii* Tli« «p««tra« 9f 
(TLV) « t f f « r t tram tll« etiMir (CKI I , OiSfl, CUWflll mi QUXHl) 
in \Hti mmf tli«t womm atd-M*** tons mtm frmi imeh tOttlA 
noaitliljr result bf lirdroo«rl>ii»-41r»«t«4 fraipMMlfttloa* fl i la 
•9««tr«» Also |« toi^sf otadtod l a laa la l loa aad tlia la tarprata* 
t lon of tli«a« aiiotild !§• ratar<ted of UaAtotf Taltso oaly* 
«/o 4231 Tbo tooo of iqrirocaa froa tlio (Mlaaalar loa l a tma 
easo aaa ^ «rtiaMi l a tlio follaales 
(xwr») m/% 433 
« / • •<»t ttilo loa l a pra4o«laaBa« aaoald rcaalt ftjr (Ha l—% 





















— 4 0 9 
^ 2 3 















(t!*VM mf% 409 
f / f S»tt th« fr«gB«at ion ii^« 38i rfpr«««at« tk« ! • • • of » • • • 
mitt 43 fr«4i tbm aol««ttliar t«a vMoli 9eoi»r« la tb» 8«<|BMie« 
«!/• 490 t^/« 381 
j / f J L U i VMS loa SIMM t}i« tost of Vm • • • • w t i ^^ gS^ f 
(9idlo«*eli8ia) fro« tlw notoottlor ton. 
* t»s « 
. s 
wt m/9 311 
• / g gto a»i m/» aHit ?li«»« trm&mvi loa j^ vaks ar* wak MMI 
Ccf a/e i t s iB^ ^/« 31T of ^latastaae) • it«««v«r« tba paali at 
« / • 3T1 i s naA «a4 t t a^ttt^ alao ^a t»rw»4 Wy aonaviiat a la i i«r 
a _ ?S i^T V t T 
m/% 434 
- « • 
a/a 379 w^m 369 
- Ite • 
Th« fowMittoB of mf% 2T1 aflgr t»l» pUM temk liHi n«g Dt««o 
m/9 ati 
Jf-M 
* ^ i i ^ ^ * a 
4/« ITT 
• l iT • 
ba«« fwiik of tiM »p»«trwi« l i t f9r««tl<»a OMOI to« iriioiMi to o«i«iir 
•oeordtag to tli« MIIOMM glirwa liotov* 
( « ) 
(XLVM 
:ra ««3 
- « • 




• / • 163 
« / • 104 
•t«i* 
P r^evl<Nt« urerli froM tltono lato«rAtorl«« 4«««rtb»d iti« 
o^AiKtnotion of « • • • o^ootro of o »o«lior of atoroliiot ooa^ottiKto 
itotonftng to tHo oiiol«st«iiio oorioo. fito oottpoaa4o otu^tod 
tnetttdod 6«o«« ot&rlono oootolo**' , r lag B ^ - l » o t « M * * ^ * * * * , 
r ing n (^ •loetoaoo^^t rtogo » oatf A MOO s-Hwtoaoo***, 3f<« ond 
6f^-^dr(»iQr ott ioro^ *^^ • flio froipioiitfttio» putii oagro oogg9oto<i 
woro oa^orte^ w ooouroto mmm MMuiaroiHmt of iHo ooUoat 
fr«i«o»t lono oiMi In OQKO OMOO bar opproprloto aotootobltt fak»* 
'imnfwmTf « M O opoetro of oi^^ro^rloto 4«otorotod eaotogu* or, 
othorifloo ooro not otodlotf m^ llilo toft roo« for rurtti«r «oric 
a0«dlo<f In ttmfort of fr«g»«iittttloa •oofoaali^* 
A ooso In f»olnt I t tlio ttooo o|»ootro of S--o«ft<»a«lioaa-
5 NH^oleotim-r«oao (OCie^l) msA I t s dorlvotlvoo {QCXX ood QCXMU 
(CCTt) II , CI 
(ccxxi) «, 8r 
(cciui) 
HSf • 300 • 
(CCOtUI) 
w«r« 04»nfi|»teaoiHi Iqr ii» iiit<ia«9 pea^ at m/^ 31$ wtiielb ««« 
eon$it<!«r«a 9lgairtoe»t b%it of U»tt«(i irala« for dlaiaast lo 
pnrpm% fr tli« eli«rM}i«risa«ioii of 6«i>x«l««toaft« (ac»fl« ccia 
and c e n t ) . 
fti« loa m/m Bin wm abowa to hiiro tiio eoi^osltloii C^^^a 
oad t t 9 i«a«ai« was ouigt«sto4 aooordiag lo tli« followiaft SAOliaaisa 
(Setioito 33 ) • 
(cciori«) 8» H 
(SCXt») % CI 
<CCXtI«y «, Br 
V o 919 
^S3«3i^> 
- aot • 
Jiltrioafii (CCXIX) ftlso faer« a proalaeat fragncat ioa p«ak 
at m/m 319 Cc^^n^^O)^  a diffaraat aealiaiiisM vat ausgastad to 
iwi»«<Hiat for t t a finrwatioa i t l 
Tt was t»oint«d out at tbla ataga t&at tiia i»n paak 
a/a 3t^ aaa aut IMI re Had ^ a a for tua ld«atif loatt»a of 9««xa 
•t«rot<t fllnoa I ta ^raooraor (a) aaa alao im ototainati at laaat 




(iJCCTfiiiiM ( • ) 
In v lav of tlia ai»ova raaarka I t vaa eoaalderaci daalralila 
to atufif tiia fraga^itatloa lialiairlofar of d*oxaataroli'a (rlog d 
••taetofiaa) liavlng a dlffaraat alda-eitola vAiloh aould aabataa* 
t lata tlia «aaliAai»« proj^otad la v^ ^Maa 33* THa dlffaranoa In 
^f. aabatft'iaat aoald toe rafl«Hitad l a tlia laa analogotiai to 
o/a 9 l i of tiia eholatttfia aarlet* fwr tlila pttrj»o9a« I t aaa 
firo99»m4 to pr»pmF9 3 ^'«HM»toiy<-^-oitaHH>-liaao*-3,^i-r-atto»taa-T« 
ona (ecaUXX) froa t^a aasl tr aaaaaattola kat9nat 3|x-aaato«r«4<^ 
- 2oa • 
«tto«tttti«d-«fl« {ccaxurn) by t^ a^m^mw^Hnfr oxl4aUoa« 
Thoi^ti t i l l thmm without a pr—^dmm^f «o h&pmtiMllf ttioantit to 
dbtnlii tkMi «orr««p«)a<iliig 7«<ixAl«otoa«» from tb« oibtol»«t«a« and 
tfi« V «HittfMitM« a « r i « « , stMih M» 7«-<ix«H»«fe«Hio«dc^ii«t«»ttta* 
4«oa» (CCCXUI ) , I t s a j '^ l i lo ro (COCLXKiai) «a^ 3iwbro»o 
»aalo|«i4i (CCCl«K-(lt 11} aatf OSA aaalofio^ t^^^o^^ti^^ ^^ ^^ 
1 -«lt<»«ta»« M r l 9 S (CCC\.}CXI}. 
0 31 
^ . ? . 
Aed 
(cccirt>yii) (CCCLIJC) 
(CCCtLIt) » i « | R, C«j-<|7 
(CGCI*XtXII)f l%Cl| iit^^S^lT 
(ccGUXxi)a»,v>Ae| a, ^o^n 
Hi* Ba«r«r<4f|llli«r «>sil4atl<»a ftf 3p-«e«t«ia^«e/«*ptllostaa* 
tton i«r« tvo IffONfarie tiiet»iMift» 3p«>aiiS9tQ«f«4<->dx««ii«feo»o-
Wm wmr% «l«9 Ahl» to o t^adLa Isoaerle 0«>9xii wid 7«0xa laotoattOt 
au(^ iMi (CC1E71 and CCCtUt), (COlIt «ad Ci^CLUKXII), {QQKU mm 
CCCUtTtrti), i n tlia eliolaataiia aarioo* Ciiaraetarlsatloa or 
tte»«» liioaorle pair of laotcmioa feiaa iMion a t r e a ^ dl»eiM»»<l la 
an «Arll<«r okapt«r of tlio tlioaio, 
Tli9 T>r«aoat «orK la •ataty o<»a««rae4 irttb^ tiSMi «xa«fiiiiatlaa/ 
reox«»lfiatton of tlKi «a09 tpootra of llui loaaorle 6 * «dl T-oxa 
H«ti B e «i«oteiio« (CGtfl m4 c€cxi.ii)» (ccx^ aa4 cccuxxjau, 
(cctti «ia cccuxTfrii) aiws (cceuxf mti oeci*i«i)« i t atiot ^ 
!<iatnti»<1 otit tisat tt i* provlo«»i IKNTH on iMiaa spaotraaotxy oa 
aa 
«t«roldal *6«oiral«it«aas* ««» 4oti« oa ao«|»(itai4s of dooHtful 
i»«ritv tm^ tlioraforo i t vat ooa«i4orod o n ^ ^i^profiriato to 
r&ovaaina tlia mma S!>«otro of (G€3»ri, QQtM. m4 CQKU) ototalaod 
with roUoMe tM^lo9« 
nio mmm sp«etra of tiio ioonorio e«-oxii (CCl^I) md 
T«oira laetotsoa ( c c c t U I ) vero atodiod togotnor MUI oaiiont 
potnto of olirtloritjr aM difforonoo ««ro rooordod. Ttio mms 
JipootriHMi of (CCWl) ot»tatn»4 oo %fa» prinrlowly reportod 8«M«plo 
ao<f tlia ona ao« olitainod ««r« fairtjr atnitar and ataotUag of 
(CCWI) W iCCCXidt) i n tfto oart lor apootrtm mm not too omtQm, 
- 304 -
TtM mtmm 9v*mtrvm o f iCOVfl)(Hgmfi) gm» »ol««ittar ton 
pmatk at 402 (^2'^4B^2^* ^^^^^'^^ ^ s l g s t f i e w i t p^ak* at m/m 
3S7, 994» 974» SeOt ^39, 339, 34S, 343, 341 , 333, 333, 33 i , 3 i a 
(^•M p«alr}, 317, 30e, 303, 399, 383, 347, 34S, 333, 339, 319, 
3I«, 309, 303, 301, 17S, 167, 103, 1S3, 149, 135, 131 «a<l l«HMir 
Tii« mnmn sijo^otroM of (CCCXUI) {Hg» 7) car* aoleeyl i ir 
l o a |»«alc «t m/9 493 (C^^U^^O^) Alone witti 9 t ^ r •atl<}at p««k« ftt 
« / • 3S7, 3S4, 373 (%i*30), 334, 31S, 317, 304, 3 i 9 , 383, 3S3, 
391, 3<I0, 347, 333, 319, 177, 149, 141, 133, 13d, 133, 132, l 3 l 
•adi tomir mtmm p*9kn, 
9S th« frai««ntat loi i of (CCWI) tti»!»r • leotroa- l f l^aot 
hii« Imttii sfauMirlMitf l a obart * I Mid no attvapt has baaa aada 
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372{Co^H.. . , O ) 
4 0 2 ( M ) 
• 309 • 
c^^frt - 1 . 
a«o^ 
(Cj^a^gO) 
« /« ITS o . 
W * 387 
• / • 31r M. 403 
<SS«33%> 
- 306 -
^'^•^ - ^ 
VtT 
« / • 333 
« / • 373 
S^tt 
m/» 318 
i / « 333 
^ 9 3ftt 
, \ eoApwrliioa of th« «a«s speetrum of(cc!0fl) with 
(CCCtf^It) ««« ir«ry r«v«ail|ng and tHe dirf«r«ao« was Just too 
(»lrrtotM to th« vYttfiit t^at »a»« «9««tro««tiT <»«r l»e olalsacl to 
ofr«r a atMplo ancf fot aa olagaat Mattiod for 4iff«r«atlatii ig 
botwoon lt«a«rt« taetoa«ay »mh a« d«oxa (GOQfl) ao4 7«oxa 
(CCCtUri) laoton^a* 
the aaltont ^olata of 4ifferaae9 iwti^sa tlia sa«« 
np^ntrm of (ccx^i) and (COCtUI) tiavo &••» rooorded t»ato« and 
ttioa* owi lft« olals^d to l>e of dlagaoatio vatua sinaa ottiar 
pnirn (CCXX tm6 CCaLtXXIt)^ (OCtH a«(J caCJU^jtail) aim (UJCLXii 
ttn^ CCCLXtl) also os^lliltod amalofoaa b«liaviottr« 
(CCXVI) 
!)• a/o 319 (baaa poalc) 
(accxui) 
m/n SK13y 3dl (of aqual intoasl ty) 
n/a 280, «-6 i (lo«8 of ^'-^^$'^^$^^9^^) 
tHa for«atloii of aoaHi of tiie algaifteaat loas froM 
fCCCXLTl) tiaa ImoR ovplfldlnod aooordlag to aotMsea flvoo Oolov. 
i^.^hania hao booa givon to thoao loaa «hloti Italp In tti« 
ohturaetorlsatioa n,mi difforoatiation purpoaa. 
«/y ?9T yt«l ^ f ?Sf 
r!i«s« ii««ic8 r«fir»««iit t te to«a of a m t t ^ l group and 
wttt«r« r««fi«etltr«iy fr»<» tho «9l«ofilar ton of (CCCIU4I)* rb« 
toflfi of water ii«^ I M «iio«n Aoe^r^ai to t l ^ Soiie»« 34* 
(cccxtif •) 
Cartl^ 
« / « 3 ^ 
- 309 * 
• / • 372 (It-CB^O) 
t t i t« ton i t wry niigaitiaaMt and ! • of diagaoailo aatttr«» 
rti« forMitlott of tti« loA « / • 3T3 <io«H bo ttboim to a r i a * by th& 
lota of ft ttotlirl sr»«p froa tiia ion u/m 3S7 or Iqr tlM» dtraot 
t o l a of forMftldoirAa (Cl{««o) f r o * ttie »9looal«r I Q I I of (CCCXUt), 
Tli« lo t tor ta troo oineo tt i ia l a aapportod b/ ttic e«i^oal t ton of 
tho loo aa ^^^44*^* ^^® ^ ^ ' ' ^ ' foraotdo^do from ttio «olooul«r 




ai/o 3T3 (Cg^a^^O) 
« aio -
iia The l9»m of fori»al<!ei}7d» trmt tippr9primim la^tmt^ l i ioeammnte^" 
Tnt«r«»t lagly^ ttt«r« 19^9 no «vt4«ao« f-^r tti© loss «f Co fr©« tfts 
«9l«iii«tlnr Ion o f (C t i n tU I ) m i t htippmm*^ i o lbs e«si» of (CUWU, 
fh« l os t o f fons 111 dour <to fro« (ccCfU:!) l » pvrtmps tho »ost 
<t l«t l t ie t lvo f«iitttf% of I'-oM&i Imtfmm {QCCKlAl) na4 eaa t»o of 
^lafn<»otle vo l no* fito loss o f Cil„o f ron ( a c i ^ l ) I t not oiisorvod 
AS thore I t ao ra t l ooa l s for saoti o loss* Oas ooal^ have 
ttftrnattjr oxfoetsd t i is loss of liot^iio tr^m {QOWfl) to f l v « a<t 
ton i i /» 36d« Sooh « posK ttt V o 330 I s o^oorvod hmt I s aot 




ooirrlnetfig I n I t s l a t o a s l t y as to f i n t l C f I t s laoluwloa ao a 
A l f f o r o a t l a t l n g poak* MsvortltoloiNi wmh a p o s s l o l l l t y e x l t t o 
• at i • 
in th« em— of (CCtlTt) mnA o«ii not t»« rtiU4 oat off lia«<}» 
Thlfl fr8|s«8fit ion ('^-GS) omrlouiftlx result* tijr ttt« losa of 
C.-C« fr<»M th« wol^ealAr toil* This lo«« •uss al«o notvil in tN» 
ta«toao« (CCCLXtlCII, CCCLXXXIIl md QCGUX%l)i (QQCLlXXll i aad 
fCCClAftril) tttno g«v« ft«ftlc «t a/« 334 «ti«r«ft»i (CCCLIUU} gar* 
n«ftic at « / • M2« Till* fraipiwitatioa thmftorm^ «•«»« to be 
eharneterlstie of T^oxa laotoae* and ean he i«i«d for 4ia|tnoo<^io 
!iiirf)o«o« A «eotiaQt«ii for thla frafiMiiitatlon baa baaa proiiosail ia 
^<»^ff^ " y 
(OCCfUlM 
m/m 934 
- aia • 
^otb«r •i>iiAa«l»» l«Aflla4 to t n * ion • / • 334 oaa also 





The tri^gm^nt ion poak at • / « 31S is rolativaljr vaiy ««a& 
U n tl^ e n^otrwi of OCVfl^ tli« ioa |Mi«k at 3i§ emaatitataa tua 
baaa peak)* I t a foiiaalioa frcm (ccxsri) aaa be aHown to oeour 
AGeordiaf to sohaaa 34* HQ««var| tliia suggaatioo am^mm to t»« 
- ai3 • 
dountfttl ft« th is fMtfllc « « • not o!Mi«rr«4 i n tti« spcotra of 
<OCChXXXlt) tad iQQQhXXXlll) and ao onftlogouo poak at a/o 346 
WA4 obsenrod t i i tiii^ 9f»40tr4i«i of <Ci;Ci<tKI)a fY<Mi a eoaparallTo 
Kitudtr of tlio «aa« «ipootra of tha iaonftrio laetooaa* I t i s 
f>ri«i«ihte to auisoat that the ion peak at m/e 31S i a ttm spaotroa of 
( c c c u i f ) ata«a f ro« iraoo i iq>tinty of ( C C W I ) . 
B I O foraat lon of thla |»oak ooald b9 o i l b ^ r fr<Mi tba ioo 
n/« 3tS Inr the lota of ona hydrojgaa or f ro« tttt katoaio apaeloc 
ion m/« 373* THo r a l a t i v a aUoadlaaea of m/m 3 i7 tvitu raapaet to 
a /« 3 i ^ i n th is OA«a i « <liffaroAt f r » « {QQVfDt i t i a tluirafore 
«iugf«ata«S t l iat aoiio of i t (ai/a 317) akould or ig iaa ta froa tb« 
k9t<»nio iiiHioiaa ( • / « 372} A« aHova i a i^OhaoHi 3S, ftia {irostos^d 
n«}fThM»iaai i a waiatoiooa to tfto «sa aoggaatad fmr tbe frafaMotatlon 
of noradl a ta ro ida l ft-kotoaaa f i v i a g r i s a to tli« ioa m/m 33 i l i l 
Sehgaa - 38 
m/m 373 
^ ^ ^ 
M/a 317 
• 244 -
Oae l»o»«ttit« ««r to eieptatn tft« £«a««t» «f tiw ioa o/o 
ton m/9 3'M (^o|ii»ii# I t ) , 
si/o ^ ' l * 
1 
i^a 304 
rut * Ion oao r«s«lt oStfiMir bjr tttw lo«« of a «Mitt^l groap 
froia t^« ton «/« 304 or t^ r^ tHe liMio of tiui ai«^^««ti«ta CgH.^ (mass 
unit 113 ) frott iti« aoloeolir loo or ^ botn tHo j^rooosves.la 
th<» AUtenoe of «oe«Hrato iMdo «oa9tartaont of ttiio ioa^ i t &« bard 
to aoffont t M ralattve oontrtRatios of tbo t»o |>osalbia aodoa, 
«>B9 Of tti« emtsnioaooa faataraa of tSte aaaa »{»«atra of 
?-o«a laetoaaa (CCCXUX, CCC{*fX^l aa4 0CCUXX)[1II) is tiio proaoaoe 
« 219 • 
of ntrmg p9t»9 at a/« 363, 361 «a^ ^0 ( la td* r«la€lv« atoiMilaae* 
261 \ 362^^ 360) wltk tii« Mlftlosoits f^ oaKii «t ^/« 330, 299 attd 3SS 
In tb« wpoetrwi ef (f^ CCLXtl)* Pr^ w tf»#»# data It kftooMs ©tjvlatw 
that tmiw frufMiit lff*i« «"« 9oapo««4f of <:^ ,^ rloga C,£ and ttia 
slda-^h^a. i1»ff Afwatra of S^^xalaotonoa (CCloriy CCXX and C€XXI) 
also atio«od atrong ?»«eit at n/o 303 idtti attalogoaa paak at m/m 330 
la tti« afioetrffli of (CCCttX). Aa oae of tlia ^osalldUU«a» till a 
agAtn shown th«t th© trnnmnt loo a/a 263 fro« (CCXiri, CCXX aad 
CCT >^ aad a/a 3»0 froa (ccci^ XX) aagr *a ooiH»aaa4 of C^ ,^ rlaga 




The reason for tiu» dlfferooaa la tHa atmbar ff ^flilv afi4 
thoir relatlvo abtm<lanea In ttia rafloa n a^ 360-333 la tka 6* 
an*« T-OTolaotoaoa la tba obolftotaaa aarlaa md tbat toftftta 
« / • 3^3-390 la tba p -altoitaae aarlaa U aot »olI undmiM. 
ft win bo ratbor too anob to wuy aboat tbia t i ^ t u dlff»ftaoe 
• ith InooafiUto data In band. 
- 21« -
TB tbe o«««i of (ccc iLt l ) (ni4!! oau prohtAly a4raao« an 
»niilot<itt«i a«eli«atss for tlio foraatlon of tli«i iont ^/« 263 wid 381 
(COCtLII*) « / • 302 
Very ot«»rlr thlt •nobunlsM 9tm not IMI •aq[»loy«d to oxplaia tMo 
foraatlon of th« imm a/o 361*aeo la tba ease of (CcCL4XiUI» 
CCCLXtxril) and that M/O 388-390 fro* (CCCLlSI). Tberoforo tbts 
•e>e%ftai«fi lu of vory liidltod value ae ooatMured to t6e earl ier 
HUfg^stl^At ifliieli itt applt«ai>to to belli ttee 6 - mA 7«-oxalactoaea, 
This fragtMBt ton is 9f eo«Mioii oeearr«iMpe in tli« MISS 
i«f)«etra of storoidinl eoapoimd in t l i * eholsstmo s«ri«s* Ustt«lly 
i t is « Kardroeari^ cNa spe«i«s (^|g^^3|) ^'^ ^^ ^ ^ prsssat eass, 
i t s iirsotnrsor muy i i« l l rm Ills ioa i / s 3^3) tb« Is t tsr «• • ast&^l 
t««s srill giTs r iss to m/m IHT* flovfovsr, us an sxsroist, tte 
ton n/« 247 ow IM sho«a to ariss frosi tiM fras«snt ioa a» 




. 219 «» 
t^« tf^miit Ion « / • 333 •flsr b9 aiiowi to arlM fro« th« 
B«n«r lt«toiiie ton «/« 372 Dy «i«eftiiiiiMi «lr«a(Sr <i^ii«rili«4 for tte 
•torotaiftl 9«kotoiioo • AeslofOtto p9«M» in ttio vpoetra ot 
(CCCLtiCIIf)« (CCCLtTKlll) Olid (COCLlUI) ooro oboonrod at V « 
2<IA/969« >/o 3tO/3t3 OB4 ^/O 29dy roopoetliroljr* 
4 
5 1 , M 
'I, OAO 
«• Cgllj^ or Cj^tfj^ ^/o 33a| H, U 
/^o asd/aesi », ci 
• / o .110/3121 a, Br 
m/9 a»Ot H, Ae<> 
nio firofttont loa m^ o M9 i s oiiova to te ^ r i v o d fro« tite 
k9t9nie Ion i^/o 3T3« TMo propooot flii^o oddltloaol ot^port 
froa tho oMiorvatloa of mologoao p««am in %IM spootra of 
(fJCCUttXiDt (CCCLICTSIII) and (COCUKX!) at m/m 393/2S4, 




« / • 3ttf /a99| 1^ Br 
CtiMTt I iw<S I t r«eord l a « ««a»<iUdttt«« twn t b * fr«g<-
(•eatatloR ef tti« « • m d 7-osalft0teii«9 (CCXiri «D4 C O C X U I ) «&ioli 
Th« « « • • niNietnM of d^iil«ro<»7«<ix«<*^'<i4ioao«-s/^ 
o{iol«stiHi«8»<»ii« (CCCt«XXSII>(Fl|(«3) (MTft ttoUealar t«a j»««it«» 
lit « / • 496/439 <3 t t t ^^ST^^S^^^D «^«»f «^^^ • a l i « a t ^ a k s mt 
« / • 431/433 ( l l -C l^ ) t 419/430 (MoII^O), 4 0 6 / 4 ^ (il-CM^O), 401 
(^ i f«Cl)y 490 ( a - I I C l ) , 3 9 l / 3 t 3 (400/4aS>-C{I^), 351/333 (H^SSf 0^B|3)t 
RELAX iV£ INTENSITY 
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S34, 33S/33S i^-<i^^^9 • td«-ei i«ia) , 304, SSS/sas* MM/Mt^ 
seSf 3tt» 990, tS3/%49 34T cnil l « M r mm* peaks. 
H i * «««» siMtotral vala«» of 3e><"«hloro-6«H»xA«a<-too«o<-So(* 
«lMt««i«a«?««fi« (CCXt)(ftt»9) ar« rMor4»d for tlM p«rpo«c of 
•mtpmrisont ^t 439/439 ( 3 t l | ^2^149^3^^^* "^^ 431/433 (Jil-Cii3), 
41V430 (M-HjO), 40S/4iO (ld«C<»}« 401 (M-Cl) , 400 (^«acl) , 373 
( « / • 4 0 1 ^ 0 ) . 373 ( ^ « 400«4Hl), 333/339 (>t-C0S^f)t 319 (b«M 
iM«kt Cj i^fs^)* 3t^» 33S« 347, 149 Mtf lovor mtmB poalis* 
A OMifiirlsoti of tb« t«o oipootro (risaroo 8 4 3) with tiM 
|)r«Tt<»nA o««o (PlffOroo 6 4 T> rory etoorif otiov tlio r«««rk«l»lo 
•1 Ml tArt t r l a tli« fra<M«tat lea of tba laetoaoa (CCXTX a«l 
CCCtUt) <!Hi tho ana Haad with tliaaa of (CCtX Mtf CCCi«X)PUl) oa 
tlia othar* As axpootad both clia oHlorolaotooaa (COXX Md 
cner^Xtni) alio»od tHa as^aotad lost of otitorlna and aci froa t4a 
•olaeutar lana* Aa najor faatttras of tHa apaotra of tma 
•hlorolaatonaa (CCXX aad CCCUXXUI) oaa ba oorralatad a i th 
tlioaa obtalnad la tha aaao of (CGVft and CCCtLII)« ao attaapt 
w i l l %o soda liara to revrl ta t l » frag«antatloa patlHMro* 
The aaaa apaetrtm of 3/^ »i4iroao<»7«oxa«0-ti(MMM9o<««iiataataa-> 
S'-oaa (CCOt<xxxftI)(Plg, 10) gmf aoUoiilar loa poaka at m/9 
490/493 with tha nasi pai* at a/a 490/493 (li-CH^o). la thla 
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4 6 0 / 4 8 2 (M* )(C27H4 502 Br ) 
- 331 -
fit« «fiti<» ft|i«etra« of 3^roMO«d«ex(i«B-ta€MMMI</7«i)ol«staa« 
7«one (CCTTr}(Fif.« t l ) i f f f f t r * tram otli«r «ii«lo£it«« siao* i t did 
not ff^iNr tlM mtiuil l9«« of 0^ 1 frtm tfto M^loeular lott* ilo«ovor| 
« dlollaot pof^ at ^/o 9i% woo obtolnod thoiagSt I t dooo aot 
constitute tho baoo {Midi* l a othor roapoeta tba opootra of tiM 
two brooo laetottoa w$trm ooo^aralila vlt i t tHalr eoiiatarparta* 
^^rofflineat loan of watar aad CO oeoiara aftar t^a I n i t i a l loas of 
iv frota tSia Molaaalar l<ma« 
THa «M« »|»«atrA of tfiHi broaolaotoaaa (CCIXI and 
eecLTCXTlT) 9ea b« ralatad «lt ! i tbalr aouatarparta without tmy 
dl f f fon l t r * nowawar, as rtaarkad in etrnm of (C€lfl>« ttiara waa 
no evidatiea for the laaa of kataoa trmt oltbar (COCK) or (ccxa)« 
TlHi aaaa ft^aatroat of 3 fW«9taasr->«-"<ixa-a-tio»©-a/;» p>-
stt'xtmi-T^ona (cnCLtX), tlie Mala tar fat of tHa |»reaMii uttiOrt 
f ^ H * 13) «aivo itoleeolar iam at »/m 48S i^^jj^ji^^^h f^Uoaad t»jf 
other otipilfioaat ion fiaaka at a/o 473 (il<^]j)« 470 {UMi^a)^ 
4m ( U ^ O ) , 446 (a-Cri^wC^), 449 (H-CK^f Gu), 431 (444^U^j , 
439 (^^^oOif), 413 <ai/a 439«Cli3}9 410 (^/e 4n^l^i)^ 400(^/a 428-C<i), 
3 ^ ( i i /a 400-cmj), 383 {m/9 400-tljjO), 34« (baaa paak, ^^%^*h 
34S ( V « 34d'4f)« 331 (m/n Un^^M^)^ 3»0« 287 {m/a 43S aida«o&ata, 
^lO'Sl^* 373 (a/i> ^O^CHg)* 390» 3S9» 347, 34^, 191t 179 aad 
towar laaaa jiaaka* A aoai»ftrl»oa of tha oi^aatraa of (ccci«xic) witti 
th< t^ of (CCWt) ravaalad a elaoa a ia i lar l t j r batwaoa tli« two. 
Tt wtm •mti9tfiag to a t a t * tUttly a« aiittf^fMit«id t l i * spvotrtMi of 
donrtne i i i i t r •n^portad tiM Mt«li4Uit«M |^0{i«»«d fur I I M f«r«ftUoii 
#f tlM ton ik/o 313 (^23^3^0) f ro« (CCXri)(3olM«o 3 3 ) . 
AOO^ 





« 233 • 
Oa« tbiiig vliioli • • • • « to to« «<ir« M r t e l a I s in* sfsetriM of 
(CCCLXT) i» tHe lots of a tcotoao aolooolo fros tHo M»loeal«r 
ion* m« tan iMiolt «t ^/o 449 to dlotlaotlTo ond to ooapotiliU 
with tho loot of « kotoiio aolooolo (Of SOIMIWO 33)« At oxpoetod 
%b» tooo of oootto oeld froo tHo noUoolar lea i t vory aaeb la 
orlAottoo* 
fhm «aao o^ootraa of t t e looaorio laotoaof 3p-oottejQr« 
7-*ova«B«itooao««/<» B-iOltottaa«6«oao (cacUXXI )(r ig« 13) garo 
aoUotitar too poiOt at m/m 4Si (^31^93^4) «^tti otter t l«a l f ioaat 
ooiAEii at m/9 473 (H-Cil^), 498 (M-CH^wO), 443 {m/9 43d«CH^)9 
439 (M^AtOlf), 418 <a/o 443«4;o)y 400 <o/o 433«Ga)y 399» 3 ^ 
(a/o 400^093), 3td« 3«2» 333 ( V « 363*482^), »0^ 3d9t 388, 387 
Ci^o 438'aldo«0lial8), 378* 373, 374, 361, 348 {m/m 378«ao) aad 
lomir aato poiriit* 
nio aaoo ti^ootroa of (CCCiacxi) to ooa^araDlo otth tlioto 
of tiio 7«oxalaotoaoO (CCCUI I , CCCUXXXII and CCCmcXHll) aa<t i t 
eortaialy dlottaet froa (CCCI*X1C)« 
An ovor a l l eoiqiarltoo of tHa 8<-oxalaetoaot att i i tHoir 
7<»o«a ooaatoriiarto la tli« t»rotoiit ota<!^ ro¥oalo ooao lotor tot la f 
notato of dtfforoooo botaooa tiio too oor l ts , ovoa olttioat golag 
into tlio a««ibaalttto dotalt t of fracaoatatlooo* too followiat 
goaeml o<Mateata oiun lie aadot 
(a) Tho 4«9iralaetoaoa (acxiri» CCtK, aad QQCLXXi apUt off co 
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•alMi«qtt«at 1««0 of riftg A to prodiio* « vorjr <li«tiaetiir« ioa 
R /« 313 In t M ohol«tt«ui sorlot aad i^ * 346 in tho p«oi to«t«M 
iiorioa* flioro to also « dt tUaot po«slti i l ity of tb« lots of 
kotono froa (CCIori) aad (OCCkXX), but this obsorvatioa vat aot 
m9^ with raa^oat to (COXX «i<i CCX<a}« 
(b) Tha laoaorio T^oaalwtoaoa (CCCXUI9 cacUXJCni, CCCUXJUlti 
aa<l ceCLtti) ^9ii«r9A dftfltiaottjr froa t lMlr ooaatori^rta (6«oxa 
asalogaoa)* Alt th« T-ox«laotonoa ajaotad GQ^ o (faraal4«lif4a) 
froa t l iair raaptatlva aal^anlar toaof lataraatiagly aa laaa of 
CO waa art<t<Hit froa tiM aolaoular loaa* 
(a ) iat i i tlia 6«o«i aad T^asra laatoaaa gara praalaeat p^wk* 
at n/^ 3(12 l a the oiiataataaa ••ri9» aad at a/a 390 l a |~> -aitoataae 
a«rl«a ahloli thawa tbat tbaaa iana ara ao«paaa<i af C^^ « riaca 
Cftt aad tha atda-cliala* In atfdttloa to thl«t T«axalaotoa«a 
gara a441tlonat paaka at a/a asi and 360 la tiba iAal«ataa« aarftaa 
and at a/a 396 aad • • • l a tka aaaa of tlit P> «attaatana tar laa* 
(d) riia 7-oxAlaetoii9«i aliawad tlia laaa af C^ » C^ ta glva taa 
tr^smnt Ion paalc at a/a 334 l a (CCCXUI« CCCUXKJQI aad 
CCCLIXntl) aad at m/9 363 l a (CCCLXU)* 
A«9th«r potnt In question r«lAt0tt to the aav* tpeotra of 
7««Hisa ( ^ -tftGtuMs) eonpoiMKli (CCCLtX« CCCCIII —— CCCCV) l a 
113 til* oli0l«»tiia« • • r i » i « In • « • of ]>r»vlot» ooaaaiiloottoiMi 
fro« tM« tMiorotory, i t «a» fuggoototf tiiat taooo ooMponadlOi 
rocortflooo of fanotloBallt los at C^ or C^ ^^ C^  tfoablo bond, gtvo 
a oiKirao tor lo t to ton nook at a/o 223 i^f^^^Jf) vbiob oould hm 
of <llafao«tlo valuo* la ordor to oiH^otantlato tteo aoolUMiioa 
lirO|iaaod for tli« loa a/o a23« i t oaa ooasldorotf dooirabia to 
«ta«ir tlii» aaoo op^otroa of a Ta«aaa ooa^oaad la tbo p -Hiltogtaao 
aortoa* Par tMa pttrnoao* 3/3**aootO]{3r«^ «4io«o*7a«Huia«> /3«alta«t» 
fl««a.Y«oo» (CCCIfXIX) vAO proparod tluraagk an aaa»blgoooo roato* 
V i t 
Aao 
(cccux) Cccccv) 
(CCCCIII) «, 0«t «• ^J^il 
(CCCCir) 8,0Aif «• CjH^y 
(CCC1.IIX) RyOAOf R» C|<^j | 
• ait • 
fHm fWriMtfon •€ Bomm 9t th^ Imp^rtamt lotm irom t ^ « « taetami 
(OCCUXy CCCCIII —— COCCV)* i l l tu i t ra t *d fer (CC<»^) M r*f»r«tto«t 
h M 1i««it r«eor4«d la Oiart f l l * Tlia § « • • • ! • af titaaa i«aa luia 
ba«a avfparta^ iiy aeourata « • • • «aaa«raaaat of tlia ioaa l a 
^••atlttM i»dl l a acHM aaaaa ^ apuroprlata »atMita(il« paaks • 
fflr* r m 
« /» 323 (Q|5^^3^^ 
Vtt 
<cccc?») ( • ) 
S«1T 
(H) (o) 
W a^ aas 
I 
tfm 9«» ^^»^A^^ 
- I IT • 
.» - - • 
•CO 
(ccc<nr«> ( 4 ) 
« / • 199 (Cta^^^^) 
fe^iT 
(cccorM 
V i T 
( f ) 
4/ * IW 
i 
• / • 1T4 (Ottgt3«Q) 
VlT 
it) <ii) ( i ) 
(J) 
« / • 1T4 
</• ino i%n^^m) 
Vif 
(X ) ^/« ISO 
t i l * oHole<» of <CCCCV) • • t M r«pr»««at«Uir« «»ak«r in Ctiart I I I 
! • wtf«r»tiiwi«bU s i a M both (CCCCllt) «•« (COCCIV) ««• b* 
e<Mirert«d to (CCCCT) widor •l«etro8«l^;ia«t* 
1^ r«« tlio abort ahart I t la obrlotw tluit tbe ion m/9 333 
•i[ri»raea» C t^ r lag & aod tba altia-^Maia niiareaa tlit ioa a/a aet 
la aowiaraatf v l th riaga A f^l^ C MMI 0 «a«l tba aidaoeliala* Oa tiM 
atlKir Imnd tha tona a/a ISS^ a/e 1T4 aA<l i^a 150 ara ral«ta4 to 
rtnffi A aad R» Tltaa tba eboioa of 3 3 «aoatox)f«^^-Ho«o*7a-aaa-p* 
al to«t«9««tt*7--aaa (CCCLXIX) ahoatd t>a aora lial|»fttl i a a«Mbataa«> 
t l a t l ag tlia pro|»a«a<l aaeiianlaa for tbaaa imia* 
fka •«>• S!>a«tr«M af <CCCI«XIl}(Pig, 14) gare taa ttaUealar 
Ioa f>aak at a/a 4Slf (^31^51^3) ^^^ IKMM^ of tlia atbar ratavaat 
paaka at a/a 479 (^-CII^), 456 (M-C^H^)* 443 (a /a 4T0-C0), 435 
(M«4amf)« 410 ( a / a 433-CH, ) , 397 ( V « 435 -^0 ) , 3^3 ( V * 397--Ca^), 
tsa, idiy 174, 160 aad loaar iNMia fiaakt. /"^a Iba prlaary porpaaa 
af tba praaaat ata4^ ia i a aabatantiata ffragiaaatatioa aao&aaiaas 
af TftriotM ooMfiotradt l a tha abolaataaa aarlaa aa ladieatad 
aar l la r t VMHI of tlia rrngatat toa]^CU. paako aloan ait i i toaa otitara 
la thm fb -a l teat ana aarlaa Hava nat baaa eoasldared* fbaraforot 
l a Tiaa of tba Ha l ted obJ«otlT« l a haad, ao attattpt baa baaa 
Mda to rat loaatiaa tb<»ir c*o««i« * tbaaa aaald ba dao ta loaa 
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^ «x««iiiRt|an •t figortt (14) l a ee«Ja«tio» « l t l i tiMit 
Flf,{l!S) wMis siteetrtta of CCCCIV) at one* ravaaU tHat t te 
•aahaalsa profioaad fcNr ttia dtagaotlie !«« « / • 333 t« eoaviaola^ljr 




fccct,ttt») a/a aSO 
^thar toaa flvan l a Oiart t i l ara alaa aaitaaiy atti>|iorta<t» 
^9 atttt«|it at 11 ba amda ta vr t ta tlia faraatlan af tlM iaaa 
a/a 39T (H-Co), i^/« 149. a/« 174 M « «/a ISO, as praaaaa laa4iag 
ta tHaaa ia« i liara alrawif toaaa alitala«^ l a Cliart l t l « 
EXPSSIlil^ fTAi* 
• a3i -
«f»*otrft ««r« rmi fta <3!x;l. on a Variaa MO iaatraaeat with im aa 
tha I t t tamal •ttmAmtd^ » • • • apaatra aara dataralaatf l a atkiaal 
aitte a Baakaan BK3 ajiaatroiibotaaotar* Masa aya^tra wf aaaaarad 
aa §m «EI IIS9 aaaa afiaatroaatar at TO aV aala i tha ^ r a a t iaaar«-
Horn tatfUai^aaa at a momee* ta^iaratara 9i mlfut Si90^G» rm« 
liQr«r oltra«at«iRri^t« plataa wmrm aoatad « l t6 a i U e a f a l 0 aad 
a^raro^ al t l i a 90% a««eottt aalatlao af par«blaria aoid* U g M 
t»atnilaiiii rafara ta a fraatlaa af to«p« 60««0 • M*a«r» valaat ara 
tutvaa to paa <a« a iaglat i d» d a ^ t a t | t t t r i p U t i tory toraadf 
aa, aa l t tp la t aaatrad a t | a«at iHuratotirad • a l t l p l a t aaalrad a t | 
dyd, doiAtat af daaHlat)* I . r * valoaa ara givaa i a a«*^ 
( a , atr«ttg| «» «adt«M| a^ vandci lir« UriNul). 
3/^«<ailaroetkalaat'-9«aaa (10 g) wm dlaaatvad l a aara 
iM^l ateok«t (aSO a t ) ana aodttai aatat (20 g) vaa addad t« %tm 
fiolatloa al t l i aoatiaaaaa a t l r r l a g ovar a iiarlod af 9 iiaars * T IM 
raaeiloa a tx twa was aaraad aoaaslaaally* tkaa a l l tlia audliM 
»f)t«1 :wm dlasalvadf t%0 raiMrtlOB aixtura «aa poarad la ta aatar^ 
aotdlftad ai t l i tirdro«61orla aald and thaa all^aad ta atMd mr 
al f t i t t A alilta arjrdtalUna malid tUm afetalaad vaa f t l tarad 
aadar aoetlaa aad aaa&ad tuar^i^lilr v l t l i vatar aad alr«drlad« 
T!ia arada aatar la l aaa raarratatt laad fraa aaat<»M to pravlda 
aHolaat-4«aaa aa aalraa (9 ,3 g)» a ,p, 94^ ( l l t . * ^ a«p. Wi^U 
- 33a -
A 9mp^*im 9t riftttlr 9o«<i«r«d e&«l««t«9««»ft (9 g) l a 
glaetiil tte«tlo aald (SO « l ) ««• rif^rviMitr sllrrffd «t r^om 
t««i»«ratar« «MI tr««t«4 with o l t r t « mtA.A (15 alv <l» i«8)» f o l l t M d 
nr tli« ni ltf l t iM of sodlaa n l t r l U (3 g) «v»r a fkarlM of 1 Mnr* 
THa ranetloii atytura «•« p»ar«4 into eet4 vatar and tlia yaltav 
orodvof t^iai obtal»«d «•« avtraetad wlttt atliar* fka atiuiraal 
liqrar wat ««ili«d stteoaaatvalf v t t l i vatart •odiiM t>t«ar^<Miat« 
aolnttoa (10%) ( w i t t l tlia vaahlags vara Mali) aad agala a l tb 
vatar and driad «v«r aaliydrooa aodiiM anlpHata* itaaovai of tita 
aalvant f»r«rtdad tiM daairad ao«po«ad at aa o i l ateiett «aa 
arratttl l iaad froa atkaaot aa laa f la t * (4*5 c)f ««P« 119-130^ 
( l i t , * " « .p . t a o ^ t a i ' ) . 
SWfi troob«loat«0«aaa (« g) van dtttolvad la want glaal«l 
aoatlo aaid (130 • ! ) and aatar (13 • ! ) • md alae diMt (13 g) 
was gradualIr addad a l lb ahaklag* Tlia alxttara waa liaatad mdar 
raf lax f»r 4 boar* Si no p«wl«r (smraaotad) vaa raaovad iqr 
f l l t r a t l o a md tHa f l l t r a t a vaa dllatad altki vatar* SX-Cliolaalaa* 
«*oRa (CI«tXffl) •nrvtalUsad aal aa Ittfa ptata«t *bd vaa 
raotT«tattl«ad froa atfeaaal (3 ,3 g)« a*^, M«09^ ( l l t * ^ ^ ^ a«p. 
9S-.100**). 
«eld ( t i « l )y • t^«r ( t9 «I> flMi oo9l«d to d*« 8r««tA« soliitt^n 
(4« i i of ^roiilii« i n S9 at of iie»Ue ««t4) ms tiA^»A to i t vtowly, 
**•« drops of Iqrdro^roaie «ei4 voro aitfoii to oatolroo tke roootioa, 
!>»oo)o»ris«ti^ p]roe««d»d m^iitiTf anil A orrotaiUao »«t«rl i i l 
• t«r t« i l ooporotlof aftor tiio aidit iei i «r i^proxiMototjr iioif of 
t^o liriNMitie «olati€Mi* fito otfcor mm w%mw4 w»d«r rodneod 
Drooiiarof mA thm 4o«ir«d k«t<m« ( C C m i ) o«ll«et«a tmA ro<» 
orr^tiitlisoef from p«trol«t»i otliwr* (3«d g ) , tt*^* i03^ (d«oo««| 
f U t . * ^ ^ a«1i. iOt- lOl®). 
i^fotioti Of S^ro»o^«o^o^f f f f? -6^ i | f (CC:i^ iff^ ^ f l f ^ ffl 
my^99» of ttydro«<^o oot<tift-4fii«a«iio«o^o6>4iro«oettolftiititno/"s.T-*lJ^ 
Soitifai axiao (3 g) woo ^tvolv^d ta «at«r (iO at ) aatf to 
t b i t o«t mS49A tooamso ( iS a t ) at 0^. Sut^orio aoid (a at ) 
wao tHoa adldod dlrofiwiiia l i t h tiiakitiit ovor a pariod of 30 alaatea 
at 0«S I tliakliii waa ooattaaod for aditttionat 3a aiaotoo aa^ tHo 
orgaaie liQr«r «a« oo^aratotft tfriod ovor aattydroaa H&^m^ m4 
f i t torod* rtila aolatioo of lijr^rasoie aoid i a boasoao (aboot 
fS at ) wta aada apte 3C> at ligr a^4iti<m of baasaaa §M4 waa 
troatftd tittH fraaHtir d iat t t lod ^oroa trifttiorida««tiiorato ( i a t ) 
tn t ^ oot^. To tMo vaa a<l<lo(l a aototioa of tha tMtoaa(CClLItX) 
- a34 -
M f ) 1^ I)^fi7^«i« (3^^ Ml) In r^ntflitf 3 doors a»4 th9 rm&atiQn 
miift\%T9 kmpi for id diqrv itt rooa toi^«r«ttir«« ^oasoao ««• rcHtovod oy 
dtotlt l f t t ton aador ro^oood prostum aad tbo ronidao dlsoolvod in 
«»thor« the otlioreiil notaUon was ««»ii«il wttn watur^ M«tlOo^  
nolntinn (lOS) and ««t«r imd driod ovor aaiijrdroas M«»So^, Aftor 
«VAf»or4ittag tk« ••lveat» ttui orado proditot ««• •feiro««togr«i>lMd 
oiror sll ioft fo l (30 t) and fraotioaa of 30 «1 aoro ooll«etod, 
Ftutlon vl t l i feaamiao-atnar (ao t i ) afforded tbo totraaoU (CCCXUXj, 
roanratalUaod fr<Mi aetaaaol (950 a t ) * avp* 140^. 'A3a«x« 1337, 
1470, 1390 (C«i|, M»?i) aad 700 e«*^ (a«»r>t ^ 3.4d< 1 ^ , &7a-Hx, 
f C7a<-nir, CTa-Hy' 13 Ma), 0 . 9 1 , 0*83 aad ti.71 (ae t i^ l grotipa). 
linolvsiat Poiuidt C, ft4»oat U, 8«7t M, IS.ei, 
Calod. tor <J3f^ *40^4»«'« «3, «4 , ld | fl, «»91| H, 19«84l^* 
!^odta»«<i»atyl aiootiot ifHidaottoa of (GOSICUIX) 
t1i# t«traaol« (C€CTUX)(SOO ag) ««a dlaaolvad In vara 
mm\ atoohot ( l , 9 at ) and todlaa aetat ( 1 g) aaa c^dod to tlio 
• olntlon witti eonttaaoin at i r r ing o-rar a period of 3 ht.>ur«« 
Th9 reaotioa aixtare was aaraed oaaaaioaally* Wliaa a l l the eodloa 
a«ital aaa dlaaolved, t%e raaatioa irtxtare aaa poared ioto 30ii 
fici (2M( a t ) aB4 then allowed to ataad OYeraigdt. A n^lte 
erfi itall l iMi aoltd tteas oatalaad aaa f i l te red aader aaotioo sad 
waalied tharaaghljr wltb aater ma a l r *dr led , Cryatail!satioa 
• 238 • 
trim •«tliiiiiot provided tli« t«trf tsol« (CLSJCTEI}* • • p , 169*^ 
( l l t * ^ « . 9 . 199®). \) aax« 1940, 14«0 attd 1 ^ 0 ea"^ (Calt, li«M)', 
64.3Sd,d ( I f f , C5«^l» 4 CS«^» C4-y^ to a« | J C9««(U» C4-((li f f is ) , 
0«41« (Ct3-«l«) , 0«31 aad 0,«3 (ott iar M t l i r l prot<m«)* 
Analysttt fomidt C, 7!l,99| H» iO,9S| M, 13.a« 
C«lod, for Cji^^^lf^ t C, T8.09| H, 10«8| H» i3a4l£« 
f>tttar<trotiro«ttt«tleit o f (GCCiaiIi:)id»A«#<»e'4to<»ci^oUft«4* 
•«o/ '< I .T*d 7 t o t r « « o U (GCCUI) 
A sottttlon Of tli« totrosolo (coc;». I l )<400 «g) l a p u r i a o d 
Qirri«iia« (4 a l ) woo lio«tod oadttr r o f l o x for itibont 8 £iotir« aadcr 
mihjrdroaa oimditlocit* Tb« roootloo • Ixt in 'o woo r*ottrod i a t o 
lo«<-oool<»d «pftt«r» iM ld l f tod wAth ml oad oxtraetod v i l l i «t&«r. 
Tli« nifaat work ai» and roaovol of tb« aolvaat provldod on o i l 
whioti VMS onrotall lKOd froa aotHaaol to givo ( a c a u i ) ( a 7 a mg)^ 
a . p , 133^* \^ aair. 1990 (C«C) , 1 9 ^ , 1499* 13i9 oa*^ (C«M, H^H); 
S « .09t ( i n , C4-4!, ¥ i i ^ l i o ) « 3.39d ( i l l , Gj^Mix, 
^^Ta*^'* ^ta*^*' ^* " *^* ^*^^* ^*^'« ^*^^ * ^ ^*^^ {aatinjrl 
p r a t Miff )* 
^ a t f i i t a s rouadt C» 79*St U, 9 * 1 | 31, ia«Oi« 
rtalod* for Cjjjfl^^sr^ • C, T9.4at 'h l^»3«t ^t 13,30^, 
A HtlYttir* of eh<il«st»roI (lOd g ) , porlfisii pyrltfta* ( tsa tti) 
Mill fr«iii!il3f dlt»tttl«d «o«ito aalQr4rl<l* (100 «1) voi li««t«4 on • 
•t«Mi liftth for 2 hmmrmm Attmw unaiil work ti|» prooo^tiro tlhi ortido 
fto«t«to « M err«t«lUiiod froa seotoiio mm tinm a«o<il»« (94*o « | | 
« . f . t t S - t « * ( U t , * ® * • • » • 11« ' ) . 
3p»ileNitoirotiol«*t«*3«HHi« (10 g) «ft« oovorod v l t l i o l t r l e 
iteld (<fg t ,S3| mo a l ) sad ftoiltia a l t r l t o (10 g) vos gradaatljr 
«4do4 OTor a poHod of 1 lioar n i t i i aoatiaaooa t t l r r l a g * ititgiit 
eooUsg ir«9 «Uo affootod darlag tlio oaaroo of tlio roaotloa «a<l 
• t l r r i a g vao emiUaaad for addliloaid a boorot irtioa a yol lo* 
S!fO»g7 aa99 aoparatad on tlio mmrtaimm of tHo atfxtaro* fHo aliEtiiro 
was diltttod at I I I ooin vatar (300 • ! ) atiaa a groon oolonrod 
•otntlon «aa ^ta l i iod* Tlio aHoto a«aa am axtraotod a l t i i atbtr 
tm^ vorkod vtp I n itie ataal Maaaor* ftowoval of tiio soliroat 
pronged Ilia altro«eo«pot«<i aa an o i l aUoti woo oiT«t«llleod 
froa aothanol (« .» g ) , a,9« 103* ( U t . * ^ « .p, 103««*). 
^f'-^f tfiBr-»^H?ifffiii^>?fif, (?miv^ 
9P<»AeotoiEr'^««illr»oii<»lftot'-9-oao (13 g) « M dlaoohr«d l a 
glaolol aootlo aold (SOO a l ) Hjr aaralag tlio «lzt«ro o» a valor 
balh Md idlne fiowdor (30 g) was added lo oaolt portloao «ltlk 
nad iNit«r (39 « t ) ««• addM « • * AII^I t%«m tfuriaf !&• ooars* of tli« 
r<»ii«ttott* f l i * hot •otiitioa mui fllt(ir«4y «ool«d to roo« t««p«r»» 
twro «wl i t l a t o d v i t l i « largo osoooo of ooU votor* Ylio prool* 
pltoto tlitto oMalaod wao ttMmm i n otiMir wM Um otborool oolatloa 
woo vwrisod m^ ta o«oat fM^toa* R o i ^ a i of tiit oolvoat pTtnidwA 
«a o i l oHIoli woo «iTotalltso4 froit aotHaaot to fivaloli (Ct«%xiV| 
(§•8 f > , «•?• ia»* ( U t . * ^ a ,» . t a f - l S * ) . 
y.i^otow^^^roaoeliolo>taa^^"Oao (CCiaci) 
ro a oool«A aolottoa of 3^*ooot03i3r«-S/«oiiol«otii««d«Otto 
(Cl.^nnT>(a t ) tn aootle aol4 (8 a l ) m4 otbor ( tS a l ) t kroalao 
•olat loa < t * t g tiroalao l a 19 a l aootio aoltf) wma addod gradaalljr* 
i^wm tfropo of mr (49%) «oro addod to oatalr»o ttio roaotloa, fHo 
il«olro4 l»f^ HMoo«|ioaB4 (ceiXtH tHaa olitolae4 aaa f l l torod oad 
roorrata l l l i 
M«ti* 199 ) • 
o 139 
rooiTatalllso4 froa otilorofora«otiior (1«3 g)t 199 ( l i t * 
l^yoaoflif|ff^y^o/'9,T-«lJfft^rffffy|t (C<?^l4Tn m^ I H ^P-JHT^^^W 
tHo liotoao (0CX%iC)(3 g) vao troatoil wltli i^draa^o oold 
boron trlf iooiit lo-etDorato l a tlio aaiaior <loooribo<l for (aC^aJt)* 
n»a«oao aaa ro«ovo4 9 / d i a t t l l a t l m i ao4or rodoeod prooowo aatf 
iif l te« g«l (40 f ) im<t fraottoss of aMnt 39 «1 ««r« ••ll««t«A« 
!^liiUoii nAth bim«>ii»««tb»r ( t 9 i l ) •ffor4«tf (CCCUtfl), rwrywtm» 
IU««<I fro« MtliMiol ( ! • • c)« ••!>• iSO*. j ^ M x . iT3S (Ca^«jii0«0)f 
tS30» 14S9, 1390 (Q>lf» ll«If)y TlO (C-Br) , t » 0 (M«t« t« ) Md 
1010 c**^ C&-0); ^ S,3»r (18 | C3V.tt M l l« l | « | 1» Ss)* 3«44 
(w, c^ -^«^ f J 15 n«)f a.03» (ai , cjijcoo-), o.e« (ei3*-(i[g)« 
^•93» 0«t3 ana 0«7tt (otiMr M«ttarl protoas). 
Aii«tr«i«i rowMt Ct «o,8| a, 9«S| »» IO.B« 
C«tod« for C^H^^^O^r i C« 9 1 , t l | St 9 * ^ 1 ^t 9«»4^ 
furtlNior • ta t lon lAtli li«Mi«ao««tft(ir ( lS t8 ) tmtaimiUKi 
{OC(n«fY)» ro«iTat«ltl««4 fron Mitlittttol (300 ««)« a*9« leo^, 
) ) M S * 3.1S0 (oa) , 1S30» 14«0« 13T0 (CMM* K»N) «id 990 « i * ^ (C««r)| 
^4.^i»r (in, osX«€« «xl«l)» 3,4iir,« (10* ^ 13 fts* Cj^ «ax)t o«6S 
(CIS-Mo)» 0.91» 0*83 and 0»?8 (otHor aot l^ l protoao). 
Aaotytlot i''o«ndt Cf 31«St H, 9* f t N« 10*9* 
^«t04i« for C^y^^gM^OSr i 0« 93.18| a, 9,93| «t 10«T4;(. 
B«lto«ofh<>lfft«^^i|^/'9tT»dJ^|t^yt|iytf (g9f|y> tftd 3P-^^r?«r-
A oolotloa of (0CCUII ) (800 a<) oad froaftljr d la t l l iod 
pyri^inm (9 a t ) ««o iioatod laaor rof las f<Hr 9 boaro oador 
(Mi1rrdro«ui oei^ltloaM. rbo aoiutl work ap oad roaovat of Ilia 
solvent c«r« M o t l i^ioii wa» «ry«t«l l ls«4 fro» ••ttoaaol to 
fiv« (RccurUMo Mf), ••p, lao*. >)««t, ITSO (csi^o-), &6M 
(C»C>, 19tO, 14«0» t3T0 (C«l«« IfoN), t330 mA tUQ «M*^ ( M « t f t U ) | 
<^6*1« (tHt 04«^» ' 9 n«)t 8,3»br ( l i t , C^-^l^, w | i 3 Hs)* 3.4tfytor 
0«S IHK! 0*111 (oCtittr • • t l i r l t^oap*}* 
Ciil«d* f«r ^39a4«»492 « C« 73,t9t H, 9.841 N, i l . f i l H . 
TIM i^roMt«tr«iol« ( c x u v ) ( 8 0 0 i « ) »ti»tt t r«»ud «ttn 
f>rrt<ftii<» (3 « l ) • • d«Mil l i*4 for ( c a 3 U I I > «id ttftor oittal vortc up 
f»r«rldl«d im o i l «)ii«)i v«i «iir«tiilUs«< trim aatliiAOl to ^iiro 
(CCCI^t)(190 • ( }« M.|i. 148*. 9*«V« 33^ <> (<^^>f t995 (G«C), ISIO, 
1490, ISro (0»M« !r»lt), 1090, 1099 M4 lOfO « i * ^ ( C M > ) . 
4ii«l3r«l«» t^ttttdt C, 79*90| a, 9«9i | Ny i2*70« 
n«t«d, for <^2'f^U>^4^ * ^* 73.9St l i , iO^Of lf« 12.78K. 
ft»A«»«a«4io«o^>9^>03rO'»oh»U«tHI'«»«o/*9,T«9jrt»tr>«olo (CGCJATH) 
Tti« igpdrusir<4*-«aot«trftsol« (GCCliVI )(3dO ag) « • • <li«aotv«it 
i n aeototie (40 itt) and «aol«d ^ l o v tO^C i s on ioo batti. «loa««' 
r«fmttat (o«9 «1) mm addttd fflovtir witu ooatlnaoti* «t irr iag« 
ifat»r (40 • ! ) viuf aditod to i t tmd t&o |ir*ol|i it«to tliit« oktatiMd 
««tr«iotod vitt i ct^^r* Tho otli^roal oolfitifcm ««• vMrtiod with 
«iit«r «iid driod or«r «ilDfdrot» lf««SO^* ft««oir«t of tli« •oivottt 
g«r« (CCCUri t ) , c r r « t t i l t i M d f re« t igh t pstrolAtM as a**<it«s 
(3S0 « f ) , • • !» • 197 M d «*tt«il» 310^. V M X . 1 « 9 0 , 1640 (C«C-GiiU), 
iS30» 1460 and 1370 M I " ^ (Obiit nmm)i S ^ ' l ^ * <^i» ^"ik* 
• ins r l lo ) * 3*4Sd ( i l l , C^^-^t ^ t4 Hi}» 0 .7 ( c a - d i « ) , 0 , 9 , O.S and 
0,78 (othar matti^l protowi ) ; 7\ • « « 340 «»• 
ila«lir»i«l r^MMlt C, 73 .93 | f l , • • S 3 | M, 13»7 i , 
Caled. far <i2'^A3\''^ ' ^* T3«97t H« 9»98| H» i3.7$^« 
ftaaatioa of (gOCLVIl) l i t te an a o a a a gf tordraaaio aaidt 
9»4«IHla«a»il»n*4ML«tea»aeholaat'"4a«'aao^3»4*4j7ir'^f ^ * ^ ^ 
M a t a t r a « a l a ( C t t X I t f ) 
Ttia t raataant o f (cacWII)<SOO Mg) attta tiydraaala a«id 
«ad boroo t r i f l t t o r i d a - a t h a r a t a l a tli« asaat aaaaar ggf ( c x x x i l l } 
(430 a g ) , e r r a l a t l i i a d f roa aet l iai iol , n«p« 317 ( l i t . a«p» 317 ) • 
TNaav. 349 »«• ) )aax« 1970 iQwQ)^ 1S30, 1460 liut 1373 oa*^ 
(Calf, Hmn); ^ 7.03a ( I H t a4a-|(t v l n r U e ) * 4«69l ir ,« ( 3 » , c;3<^j|)t 
0*9 I f O .S l , 0 , 9 i and 0,73 ( a a t t i r l pra taa i i ) , 
Aaal7«lat f^aadt C, e7 .73 | a , 8 , 7 1 | N« 33 .40 . 
Caled* for C^i^^J'f ' ^* 6T«7a| S , 3 .78t N« 33*43i« 
f>»ttaatyyl fe^ff^ 
A a l v t a r a of P H i l t o a t a r o l (100 f ) « p u r l f i a d pjrrldlaa 
(ISO Ml) aad f r»« l i l f d i s t i l l e d aoatlo aabrdrlda (100 a l ) wtm 
haatad oa ataaa batti far 3 boor a. Tba l lg i i t uroaa aa la t loa aaa 
• 4*1 • 
^otsTftd Into •rttsb«« lott««at«r «t«tar* i^tn • t l r r l a g * A «iilt« 
«itit ««t«r <»at i l fr«« froa ^r td l i i«> md Mr*tfrl«tf* fii« «raii9 
•««t«t« « • • r««fr«tal l ls«< frail ctftmol ta f lv« tli« |iiir« j^rodiiet 
(90 f ) , n*p« iS^ • 
0«Si t«»t« i r t «<»*t«t« (10 g) «ft» eovarad with n l t r l e iieiit 
(4I» 1*S3| MO Hi) «»€ •odiim i t i t r l t * <10 g) wM gmtfttally atfd«4 
oir«r « fiarlod of 1 li««r «it l t •oat lmMw t t l r r l a g * Slight •xt«ra«l 
eool lai wtm aUo aff««t«d dorlag tli« ooaraa of ttea ra««tlaa aait 
t ^ a t t r r iag e«attoa«« t^r a idl t loaat 3 teaara* 4 pala raltoa 
«i>aai3f WMia •ai»M>ata4 oa tHa carfaaa of tlia alxtara* riia alxtara 
vaa 41t«ta4 altt i aold vatar (^>0 «1) i ^ a a graaa aalaarad 
aolatlan at i l l f a l l a a praalM^^ta «aa atotafaad* f^» praelpllata 
vaa aaparalatf W f l l tratl«»« and dlaaaWad l a atbar* fba atiiaraal 
•otattan «aa «aa»a4 i4th watar^ nmm^ aalatlaa (SS) ( a a i l l t ^ 
aaaHlag teaaaaa ^ l i ^ ) t vatar aad «ri«4 wr aafa r^draaa MagSO ,^ 
ftaaoval of tlwr 4aalaaaat ai^ t^a aolvaat firorldad aa o i l «Moa 
aiTVtatUsad froa atHaaol (ll*S g)» Svp, ?f*^ « 
Aaalr»l»l fN>tai4i 0^ T4«03| 8« tO«OS| i«, 3«8i* 
Calad. far e^|%|<>4W • <?f H«29| a, 10»l?i N» a*ftK, 
S«l9|tro* p««lte«tanrl iie«t«t« (12 g) wm 41«soltr«4 in 
f l ao la l a9«tlo «tticl (SOO a l ) and sla« |p««4«r (34 g) adtetf ia 
•««t t porttenc «lt! i sbakitic* Tfei« soipcaaioa ««• lte««t«d nadkir 
raf tax for 4 hoars tt«if iratar (39 «1} ««§ «M«<1 ditrlag tli« «<»iir»« 
of r«ii«ftoa« Tii« hot oolattoa « M fltC«rod» ooolod to roo« 
toiqMratiiro sod <ttlttt«4 with largo os«o«o of wator* tbo prooi-
ci tato thao ^tatnod viw ovtraatod altt i otiior* fUm otboroal 
•olot loa waa waaiiad v i th vator» MtfiCK)^  aotntioa (iaji)« wator aad 
drioil oror aitfirdrotta XaJSO^, No»oral of ttia 4oirteo«it Md tha 
aotiraat gara an o i l wbieli orr^talllaatf froa atliaiiot to provtda 
tlia doatrod katoaa (CCCXUril> (9 .0 g)« • • p . I30»3i*t i3 aas* 
(W^lol t t « 0 a ( C « 3 ^ ) , i n o ( i ^ ) and 1340 oa** (aoatata) . 
Analralai foaadt Gg TS.eOt H, t9«8« 
natod, for <ijtf%2% * ^* ^ ' ^ ^ t ^* t t . O l ^ 
Ra4|yt^oa ?y ?/^-ffyfoflr-fr/-l^ >fft f o f | i ^ - 4 ^ ^ t (C9yj^yn; f | | H 
atfoa^ffqo/"<l,T^jr|t1frftB«^H (<?i<?t.^ ) f i ^ 3M|fff f^M^f " t i i r 
li>l»ci«o«a^> ?> ^ 1 toata«>T>o«a (SCCUgt) < 
T«ia tetoBo (COCXUritXs g) waa traatod a i tb ^draaole 
aold«lioroQ t r i f luor ldo othorato l a tha aaoal aawiar. f lu raaoral 
of tua aolToat garo aa o i l aliloli waa oliroaatograpkad or or a lUea 
gal (40 g) aad fraotloaa of ateat 39 a l aoro aollootod* slatloa 
v l t h li«a»»ii«-«tti»r ( 9 t l ) pr«vid«d {QGGhX) ( t » 3 i ) « M«p* 170*. 
^ aior. ITSO (CT^C|0^)> isao^ 1 4 ^ , 1370 (C«lf, Naif}, 1360 and 
1349 e«"^ { M « t « U ) f < ^ 4 « S l » r ( ! » , C3*^, ttstalf t»| 14 Bs)« 4,3S4it 
( IW, 08n(.Rt >» C 9 n ^ | C4-|.H 8 f l«| ca«<tt| C4-t;(« 3 a « ) , 3,434 
( IW, C^^<^f J 19 as ) * 0,99« (C13«CJ[|,), a,91« 0,93 and 0,49 
<r»«i i l f i la i •«tliirX f>r«t9wi)« 
Aantsrslst Fomdt C* T3«dO| a* • • • 8 $ M» 10«9«* 
0«l0<f, tor C3i^g|^4^a*^« 73,99t H^ 10,18i M, lC»,»3l6. 
Pi ir thtr • l i i t l o B v l t n lM}iis««»««tii»r ( 4 t i ) ««r» (CCGLXII) 
(400 ««)» • • f , 393^, )>««Jr. 3 ^ 0 ( ^ ) » lT30 (CS^-^O-O), 1460 
(eoHH) im4 1340 • • * * («9«tftU>« 
Ai i« l r» l t l FOmndf C, Te«31t I I * 10«89| N* 3*a9« 
CaliNl. for O^iRgsii^i * Of 7S,38| n* 10«9«| X* 3 . 3 7 ^ 
Cttr«^^o «fl«l • f ^ t l o n 0 f 3 |» f i^^»y^P>* f | t » t^ - j^> f i | t l | | ^ 4 0 f f y 
T« « t t l r r a d «ol«itloQ of 3 <»«e«toigr«- «*•!to«t«9«oa« 
(S4 f ) l a f l a o l a l ftooilo aald (900 a l ) * a oo la t lMi of etiroaltai 
frlosl<fo (39 g) l a aoot le a«ld (100 a l | 50%} vao addod ovor a 
porlod of 3 hoars* ao ln to la lag tlio toaporatara aroaad 99«i40^ 
tlir«ai{«ioot« After oott|»l«t« addl t loa* tHo ooti i t loa aao o t l r rod 
for an oddlt loaal f>«rlod o f 3 Hoars at tHo aoM toa{»oratar«» 
Thft •x««ss or ettrcMite a«14 w«i d»str«r«di Iqr lb* addition of 
••tt iaaol (30 «1) «ad tlioa aeotie aaid (490 «!) wa» roaovotf b/ 
d ta t t t ta t i tw imaar r«dao«<i 9»re««art« TlMi ro««iiiiag Uqiaid mm 
dllatod wltli vatar <39«1) aad allavad la at and ia tiM ooid for 
12 boara* Tba aiT»t«lUiia 3?'*aaato«r«>f'<-altast«9<~«a«T«ana 
(cnawtltl) ^it^ «aa aaparatad aat« «aa raMovad by f i l t r a t i o n 
andar anatiaii and waahad with eald aaatio ndid (3d nlf B0$)» 
s#var«I r#arratalUaatloaa fron I t i ^ t iMtrataiM s«ra 3 r»a«atoxr* 
atto«t-S-«n<»7.ona (CCCUVtI t ) . m^p* 170^« V nax* 1739 im^^)^ 
1070 (Oi>C-C«o), laSS (aeatata) Md 10«l an**^ (C«o). 
4tt«lr«i«l Poaadi C, 7S«93t ^* 10.43* 
caled, far O^^R^^O^ t 0, T»«14t a» ld,«3K« 
tha f i t t r a t a vaa dilvtad nit l i MtbasdI-vatar (70 a t | 9Q%) 
and wad plaead In thm aald for 14 4t9^»» Wo arratat l iaat ioa 
oa<nHrrad« THa aaoo->a«ld» 3f'««aat03ar«5-icato^9d<i»aaao» f •aitaatan<-r 
9«olo aald «aa atetainad «i «• o l l f aatar ia l aftar maal work up. 
analogaa (CCCbHV) 
Ttia leatona (CCOiyri l lHS i ) waa traatad att i i iqrdraaaia 
aald ia tHa oaaal naaaar* f%k« erada prodaet alitainad on 
•voDoratl^i of tb« aotrant waa aiuro^atograpliad orar a iUea t a l 
(40 g) «ni clatod let 20 M 1 p e r t ! M M . Sttttlon wlt i i i»««««a»-Nitii«r 
( 9 i l ) f « r« t lM t« t r«co le (COCUiai l ) , r *ery«t«lUs«<l f roa Mtiuuiol 
(t««»s f ) » «•»« t M ^ , p * * ' * ^^^' ( < ^ a ' ^ ' - ^ ) t ^^^^ (G«a)» 1310, 
i460» laro (Oair, it^if), and i»fo o«"^ (M«t«t«)i c, e.sa* ( la, c^«ii, 
v l i r p U e ) , 4,T8«r ( i n , C3i/Jl» axlft l t « | 30 « « ) , 4 * i t i r (1^1, l i-Cd-li) , 
a. OS* (3»t c^g-coo), i»2« <oio«4ii«}, o«i9t (cia«ii«), o.ar m<i o.rs 
(ottk«r iMthyt sr«i^}«), >\ aaac* 240 m « 
Aiiftlrslftf rommAt C, T3«90| I I , f .TSt N, t l .OO. 
Ciitod for ^3|Rs(}^4<>2 * ^» 72.94| H, »*80t M, 10«9S^» 
FwrtliAr •Ittt lcHi « l t h b«as«B«««tfeM»r < 3 t l ) g(Krm tb« t« t r«BoU 
( n ^ L X I V ) , r « « r f « t f t l U i « d froa HAtliaaol (lOO • « ) , a . p . ITS**. 
2>«ax. SSOOHr (Ofi ) , 1869 (C^O), tSOS, 14TO «ad 1380 «M**(C«Jl, M«l«it 
^ 8.98s il% C 8 ^ } , 4.a9br ( ^ , Cttp-H), 3«T9lir ( l U , t | 34 Us, 
C 9 « ^ , A^dal ) , t«33s (CtO-M*) , 0,93s (013«i l«) , 1,0 tm4 0,93 
(othsr • s t h y l groins ) | ^siax* 348 sn« 
Aaslrslsi rottttdi C, 74,31t a , 10.001 M, tS.OO. 
Caled. for C^%^^^'^* C, 74.3S| H, 1 0 . » l | N , 11.98$. 
Sh *Hy8r»iar»S^.8 j>»dl»r<iifelioUsts»f 
To m s o l a t l m of oho losUre l (14 g) l a otHor (100 a l ) 
WAS sdd^d graditallir %U» liroalao solnt loa ( 9 . 8 g l a i l f t o l s l asotlo 
•o l i l 100 « l , ooat idalag aaliirdroas sodloa sootats ( 1 . 0 g)« rao 
t o l i d ttitts ol>taln«<l ««s f l l t o r o d itadsr wist loa aad vosaod 
wil¥i eotd otlior^aaotlo said ( 3 i 7 } . TUs dr lsd dltiroiilds ( i s g) 
had « . p . t l3«1 f4 < U t . ^ ' * « . p . 114 ) . 
• 349 «» 
»c^»j^ «Pt»r—oote»leatttit«-a^"<Hig JQQGp^^'^) 
ta M«t<Ns« <300 s i , dUt i t l t td or^r IMiM)^) a«tf tb* •«i«^«aaio« « M 
ooet«4 ! • 0«S^« fo t i l ls , lions** rssgsttt « M gr««a*ll]r sdds4 wttb 
• t t r r l a i t i l l • browt eolsur p«r«l«t«il emA tlHia tb» alsrtttrs mm 
altovsd to rMiAlii at tuts t«ap«r«tat*« for 30 alnatoo* fator 
(390 a l ) vdo addstf aad ttia dlbroaokatoaa vao t i l torod oadar 
sttotloa, vaahod vttb valor tmA aotbaaol aatf a ir -dr isd (9 .0 g ) , 
» .p, T3«TS* ( U t . * * ^ a«|i, T3* f8* ) , 
c»oloot'>»«»a«S«»oa» (cccxur) 
flio aotot S^«(^lbroa»obolestoft«^«-oao (9«9 g) was 
atooolved In otiior (tOO a l ) loia glaela l aaotio aeiiS (a»9 a l ) was 
ad<l«<t.Zf80 dmi (7»S g) va« tboa addod i a oaall portl^io durlag 
30 alootoa with Qontlaoous obiOiiag. Aftor tho oMqiloto addilloo, 
tlio otlioroAl solatlton ooatatnlag oaspoadod slao diMt «ao f l l to rod , 
vMohed otth watar, N^OO^ oolatloa (9^) aad vatar aad driod aver 
aaliTdroaa Na^so^* Ooaoval of tbo aolvoat ^rovtdod aa o i l oliiati 
was orr«talt l««d froa aottiaaol aa oolaarloao prlaaa (3*3 g>, a*p* 
I M - l l T * ( U t . * * ^ a.9« 13»*). 
- t4T -
A •otatloii Of tii« lwt«9# {GGCtUf) ( i f ) la NtMMM (20 «t ) 
VM addotf to tko lir^Asolo aeld sotttttott l a S hoart m4 tli« raaoUon 
Mlvttira lof t ot reo« toaporotoro for 40 lioaro* B«atoa« «»s r««ovotf 
hr ^ t « t t U * t l o 8 a a ^ r r«4aeo4 proosoro oad tiM r««i(iiie oxtr««t«d 
vlt t i atHar* flio ooaot work ^ «i4 tiM raaoval of t}i« •olvMit 
lirovt'7o4 tlM ara^o aatortal irtitofei aao oliroaiatOfra|ili«d oror a l l ioa 
g9% (90 f )« Slotioa atth lNiat«a»««tli«r (Sst) gmr« tlia t«tr«xole 
(CCCLX^), roorrotalltsod froa aotbaaol^ («ao a g l , a .p . 383^. 
13oav. td90 (C«C), t933» MSS and 13T0 oa** (C«N,lbiM)| gS. tS Hd 
(Iff , ( » - « , T iart tof J . t2 Hai ^^ ^ t Ha), 4»»a ( m , ca-g, 
o<|a«torlat)» 4,4«a (111, ca«Bt a«l«l)« 3,«S tfiat, 4 ( P i , 04a-il^), 
0«d8 <Ot9««o), 0,93, o,7S aatf 9,73 (otHor aottirl f r o t o a t ) . 
fOtmlfHrnt roaatfi C, T«.40t H, 11*331 U^ ia»9a» 
Caled. for C^^^W^ i C, r6 ,4 l t Rt ld*37f M, 13.aOli» 
3&>Aooto«y«s^><^»lto>toii«»-oao o»taa (occuiyii) 
4 al^toro of tHa katoao (COCVUrit ) (1 .0 (),aiy(lrog3rl aaiaa 
li|p<tr9elilort<l« Cl«0 <)# oodlua aootato tribrtfrato (2*0 g) aatf 
aotliiMol (40 a l ) ««o koatad aatfor roflax for 2 koaro, ^jwooa of tko 
oolToat aaa roaovatf kr d i a t t l l a t i o a aa4or ro«ttoo4 prooaoro aad tko 
roaldaa aao ddllatoil «|tk ioo^ooolad vator* Tka aratfa oaiaa 
(CCCtieni) tkao oktalaod aa oolld aaa flltorody aaobatf a i tk vator. 
• M l « 
•Ar*^rl«d Md «fy«t« I l l«*4 fr«« M I I U I I K * ! (f9& ag ) , «*p» aOA**, 
^«ttx» 9S90 < i r«^) , 1799 {Gii^gO-O}* t«fS (C»ll) «a« IMS M * ^ 
Cf^«Co^), t«0, 0 .9 , 9*78 sn^ a»99 (otlMr mtn^l pr«t«a»)* 
Jlfi«lir«t9t f»iia«i Cf n*m% S, 10, f t I It, 8,SS» 
fli« k«tosl«« (C9Cl.sriI}Cft09 « t ) mm U»m9lwA la pyHUm 
{n mVf trm^ly d i» f | l t «d <nr«r Kim) m i p-t«ta«»««iil^6«iigfl eUlwritf* 
(600 • « ) « M ttflted to tlM noliittmi Md tiift r«Mt io i i fltxtnr* V M 
iTftikt ftt r«fNi t«ap«r«tttr« f * r 19 l»iiir«* I I mm p«iir«il i a l » I M 
eool«d «iit«r, •v lmot^d «ttb •tb^r^ ««•!»« witfo ««t«ri 41 lo t * 
BOly W^COji •olattmi (S«) Md ni iAl ly witti mmUr tmA <Url«d «r*ff 
Mti^NlrviM ^<ij|30^« ii««MRr«t of tli« • • tv«at gmm m HI (0**690 •§ ) 
«tileli urns kept flivor a «ot<MM of aealral a tw iaa (39 c) t*r ato«at 
19 Hoar* «i4 tlMA tflotad (aaeli fmat lan ^ tO « l ««• t i ^ a j , 
Ctistlaii wttii beaiwa* prmi^mt tli« anraaetad kataxlaft (caau i r tU 
(99 «s)« ^^^tkar • l a t l o a witk tMm«i«««tii«r ( 9 t t | t^^a tlia 
t M t s a (CCCLUf) M an M l iM«l i « M orr * ta l l l««d trmm ae«totta 
(999 «i>« • • n * « f 3 • • ^ } • • x . 39*9 ( » - « ) , l f39 (OS^-^-O)! t«99 
((sma\ ana 1399 mT^ (a«atat«) | i 9«e9 a a t . d ( ! » , if««; 
•Mh«ig«a»l« «t t l i PJ>), 4.«lir <tB» C S - % Mdfti; « | IS Bs), 
S.Sa ( I f f , eS<^ , AxlaDt 3.a0« (ii!« Cf»<|t| i 4 Bs), a.0« ( M t 
q|,«coo), o,f« o«8t «Bd 0.T4 ( » t t e r • • t i ^ l i fvi ips). 
f « « •olttttoa of 9AMW«to«)r-4^*^««itottiis^<«M« (GCCxyril) 
( 2 g) i n ^ t o i « f « r « (SO Hi) wtM «44«4 to « oHlwoforft oottitloa of 
por%««cot0 ootd (1*1 aoto •qatvotoRt) mA m fo» errotalo of 
p*tola«tt««iilf»lio«to 0 ^ 4 •ottOl^4roto • • o«tftljrot» oKi tiM roootloo 
«l«tiiro m «llo«o4 to otoiid tit rooa tooporotoro for a vook* 
(THo progrooo of tlio roootloa woo ^MO1ICO4 ^ t«l«o«)« fh9 ootToat 
woo ro«ovo4 aaior ro4tteo4 pfmmrm mA tii« rooidoo ostraototf v i tu 
otk«r« Tho otlMroftl oolotioa noo ir«olM4 OMoooolTolr lAtk ««tor» 
ifafico^ ootatloa (8^)9 ootor oa4 4rio4 ovor oolirdroiio Mo^so.* 
Hsoovttl Of tHo 4ooioooot 004 tHo ootTont yrovi«o4 « rooldot 
(oa* a»d g) ohiek va* oUrottatogropHoi ovor o iUoo gol (40 g) 
(oaoii fraottoa of aliotit 3S «t woo oel lootoi)* Slotloii oitu UgHt 
|iotroloii««otlior ( l O t l ) g«r« tho aoroooto4 totono (C€OSuriX) 
(SOO •«)« ««p» ao4 ••tt*p« tao^« glutton fittl i Ugkt potrolana-
•tHor ( t t t ) affor«a4 (CCOLXXI), o irotalUso4 fron U ^ t potroloan 
m stitaliiK iM«4U« (3S0 ttf}» m*pm t iO-tSt^* ^) ««K* t740« <<»^ 
1719s ( C~»tMtM«)t 18S(hi ( •Mt« t« )« t i t d am t04d ••**^(e.O>t 
(Si.tftUr ( « | 14 Hs» C 3 ^ ) » 4«08lir,« (Ct iHl | )» a«tt« (C7tt-<xgp 
J 3.S a « ) , 3.»t 44 ( t » -^s , J^ ^ 11 Hat •! » am), a . o u (c^^CiiO), 
AntttfttSt rVttMt C« fS,37| St 10«36. 
CaU4. f^r C^^a^jO^ I C, t» ,a3| St t<»*iS^ 
r«rtii«r • lat lott idth llgHt |i«troUtt«<i«tii«r ( S i l ) f t tnl9l»4 
(COOLirt), «rr«t«lUii»4 froM U<iit fi«tr«l«wi (349 ag ) , • • p . i43-«4** 
^JMir« 17409 (CR^^O), 1730* ( ^ • i M t t M } * 1340 ( a M t a U ) «i4 
1040a mT^ (C-« ) | ^ 4«79br (w| 14 tts, 03-o^>, 4«3944 <e9«^» 
J 11 lf«| J 9 H«)t 3«91irta (07«W^§)« 3,434 (67««^§» J 3.9 as)» 
3*93« (C^COO), 0 .0 , 0.9« 0,7 (AatUrl 9 r « l « M ) . 
Analr«t«f f«iMdt C» 74«33| 8 , i0«40« 
eated. fM* 09^ Hsa<>4 i <^ f 74.331 Bf 10«49^ 
il«M«l<m a t 3/^-«Mt«i3r-m<«Hili0U«t«ii«4««a« (CI.XXIV)(2 g) 
v l th |i«f%Mi«ale Md4 ««• perforMd I s tlm mmmmr 4a««rliNid for 
{f^tmitXl) to prarlda « MMlaoUd Bctarlal vittoii VMI <riiroa«to* 
fr^^h94 «r»r a l l los « • ! (40 g)« Eltitioo vltfei l l g M p«tr»l««»» 
•%li«r ( l O t l ) gcro tli« iinr««ot*4 (CbX1CIV)(490 ng) , • • |p«^^ MM 
- 35t -
ei.iN.9. tm^. nintiim «ltte U g b t |M i t re l«««««t^r ( T t l ) «fforded 
(CCOtUf)» o r r a t • t i l t e d f roa l l ( l i t ^ • t r o U t w (900 a i ) , a . p , 181^. 
\)ttiur« tT49s iOn^Q)^ tTlSa ( ( r - l M t e i i « ) , l a i ^ t id38 • • * ' \ « M t a U , 
C-o)t ^ 4*d«l»r ( » | 14 l is , C3wf^), 4« lb r t« <C^^^-^I)t * • »< ( C ^ a - ^ t 
I 3.S H t ) , 3«»add {CS-<KH, J , ^ 11 Hst J . . 3 S s ) , 3 .03* (CSi-Coa), 
O^ Oy 0,8 and 0»T ( • • t l i j r l p r o t o n * ) . 
Aunty s i St PoiMidi C, t S . 7 3 | H» ia«33, 
Ciilod, for O^a^^O^ I C, 73«d3| a , i a , 4 M « 
ryrtHar • t o t l o s d l t l i t ight |Mtrol«iiB-«tti0r ( d i l ) gtnf 
(CCW)» e r r « t « l l l « « d froi i l i g h t p«tr<il«ti« (4S9 a f l , • • p . 174^ 
( l i t . * * • • p , 1«1-«3**)»A) Max. 1740P (ca^gOO), 171S ( e • i M t o i H i ) , 1349 
(ftootato) tma 1939 ««*^ (Cw)); <S 4 . ^ h r ( » | 14 Hs, C3«^^^4.a»4d 
(C»-oC!l, J . . 10 Rsf J . . 9 .5 H s ) , a .83hr ,« ( e . - M ) , 3.434 ( C , . - ^ i i , 
1 .1.9 If a) 9 0 .91 ,0 .8 3f 0,79 ( • • t h y l protoaa) . 
Amtlvslat Fottttdi Of 79.91t ^* tO.47. 
Culcd. for CjjjR^^O^ t C, 79.«9f 11, 1 0 . 4 3 ^ 
3l^-Hydro«y«a^ifa>^^o«o>9^>oholeat«»»7>o«o C CCGUmi i 
A • o l a t l a n of (CCW) ( ^ 0 «f> l a 90 at of •a theaol lo Maoa 
( 3 t ) ««« h«atod ondor r e f t a x for 1 hc»«ar. rh« m l o t l o a m&» 
ooldtf l f td wi th BCl and ponrod i n t o water, fha ttsual work ap 
provided {QCQtsVaDf er j re ta l l laed froo t ight petrotean (300 n g ) , 
o . p . 303** ( t i t . * * n .p . 1 3 9 - 4 1 * ) . ' ^ ) « i « . 3300hr (OH), 1719a 
( ^«lttot(me) md 1039 ea> ( c — i ) . 
» 383 • 
Aa«l]r«t»t foott^i Cy TT«4a| a , tt»07« 
CA1«<I. f«r <3j7H40O3t C, TT.ai | « , tUQO%. 
?ti« a»«tat« foaotion In tli« Inetoaa (CCXUI)(350 «&) was 
hy« r^ot3r«tt<l la t^« awoMir d«Mtrlli«d for (COET)* t^tt»««<|i»«Mit work 
an g«r« (CCCUraiDt aiT«talU«»d froa Uciit i^troUaa^ataar 
(310 a«)» • • f , l a * " . ^ a«x. M30br(CHi)y lUfta ( ( - • laeioa«) , 1199 
Mid lOSO ••"^(C-O). 
Aaalyaiat PoaiMIt C» 7T,4St d, 10,90* 
C«tad« for G^^^^Q^ t C» TT.Slt l!» li.OOll, 
f l a« rar^ tU l«ar artdattiw af a/^^Jirdraar-g^^^al-taa^g^oaaCei^xy) 
th9 kataaa (Ci.XKr)(i g> vaa traatad al t i i parHaaaata aaid 
( l « l aala aqaivalwit) ta tka aaaal aanaar* Aftar aaaal work ap 
af tka raaatl<Em alxtara a raaitSae thoa oUtataad waa ahr(matograplMid 
or9r a l t taa gal (40 g ) . slut iaa ai tb aiilaraft»ra-4i«aaaaa ( 8 i i ) gara 
tfia aaraaatad (Ct.XW)(348 ag) , a .p. aad a.a.fi« l i J ^ , gtatioa »it& 
ahtarafara faraialiad (CCCI«tXIII)(380 ag)« a^p* aad a«a*p« 134^* 
Cantlaaad atutlan with ttia aaaa aalvaat affardad (CCCLXUI)(370 ag) , 
a*a« and a*a«|i* 303 • 
• asa * 
A «ixtar« «i 3/^ ««Qrdr«vr*T«'«»i-8<4io««««<«-«liolMt«i«#<<«i« 
<ccci<iactll)(tOO «g)» ptirirttt« pyriUm (0«« »l) cAd rr«»iit]r 
aittllldH • • • t i e anhjrdrldtt (0.4 • ! ) « M *lto«««l to stMd at w—m 
tmm»%rmturm for 48 liottro. Tlio roaotioo alstoro vao posrod l»to 
vator M 4 iiroelfttoto tbm olitalmotf «a» oxtraototf idtii otlior* 
nio otHoroftl oolottoa «»• wooiiotf vttk «otor» «il« 801 ( w u i fro* 
froM prrldltto), vator« ifaHOOg oolittioa (S$)« wotor Md drto4 oiror 
«ii^«roiis iTOj^ o^^ * ftoaorol of th« OOITOBI providodi (COCSUII) 
(99 ««)» ••p« aB4 »*«.p« 191^. 
Aootylot^oa of (0001*1111) 
3j^ <-ll3r4roxr«««o«o«S<i4io«o«8<««teoI«otui*T-oao (GQGl*XMI} 
(100 ag) woo oootylotod la tiM wowor 4ooeri%od for (OOOItJUIII) 
to of ford (OOOXUlHtIO •f)» «*p« aad ••••p« 1T4\ 
»«0»««»8«HO«o«S.<^feOlootoiio^.T-diono lC€QUXm) 
Tho hydroaor lootMo (0001*30(11)(300 ag) woo diosolvod in 
•eotono (40 at) and oooUd Ootoo 10^ la aa ioo hmtb, Joooo* 
roofoat^^ (O.S Ml) wmm oddod darlag 30 oiaatoo oHH ooattaaooa 
otlrriat , Wotor (40 at) voa addtod to i t aad tHo proolpltato tboo 
obtftlaod woo takoa la otbor. Uoaal aork ap prorldod (OCCI*Xir)» 
orrotatllsod froa Ugtit potroloaa (aso ag)« a*p« i 9 l \ ^ ) sax* 
IT3309 173O9 1378» 1040 oa~^. 
ni« tif4fier iMtoa« (<K!Ci*nzii)(900 •«) «•• tr««t«4 wttn 
Jtt«»«« r«ac*«t la tlM mtiammr de»0ri1»«4 f<ir (COCUUdl) M H t n ^ M * 
9«««t ««rfE up •rford«d (CCCLXXTI), err«t«l l im*d fro« Ught f» t r«U iM 
m» m—aUm (MO «g) , {••p, ]i95^« >^ Mar* i7iS», 17aO, taSO« I t M f 
10«8 • • " * . 
c«i««« for c^fi^^^o^t c« rr,t8| a, to.sr^ 
A •olottoa of (CCCLKXrXaOO ag) l a 40 • ! of «otii«aoUe 
WaOff ( 8 t ) woo lieotod andor rof lav for 3 liOttr*« THo oxoooo of IHo 
oolvoat wm ro«ovo4 aador rod«eo« proooaro tmA ttao rooidoo poarod 
l a t a w«tor» aoldlftod attb « i l , »Ct aad ostraoUd i^tti at bar, 
flsaiil ivark up of theaolatloa provldod (OCOLXm) m» a aaa* 
erratal t taakla o i l (tTO « ( ) • Aaaar. 3t0 wa <f-lO^OOajj "Vaax. 
isso«330obr (ooo|), iiasa is^m)^ uis (c«a«c«o>. tdio (c»c), 
t t80 oa"*, 
Aaalralat Foaa4t 0, 77*791 g, lO.SO* 
Catod* for C^^^O^i Cy 77»8d| a» ia«ft7^ 
Aa •t l i«r»«l • • tv t t im of th« • • • •« t i t f (0CCiiXax)(i l0 «§) 
wm tr««t«4 «l tb M (ixe««» of aa •tHoroal ••ItttloM af d la i^ * 
««tli«a« aiMl ftllo«*d to otawt f«r 10 altttttoo ta tfcto oold. U«««l 
work «|» ^rovldod (CCCLIDCX) • • • a«i-«rr«ftalUMiklo ^ 1 ( t tO Mf) . 
A a w aSO IM ( ( - ^ 9«S0)t ^ Mir . ttU (j^9Cli^)t iMOo ( C » C * ^ ) . 
iSiS (0«C)» tttO <M~* (aotUrl M t o r ) | 6 6*7ft« (CS^t J fO I s ) , 
••••« (04*^ 9 ^ to as), 3,«s (000(1^), i,stw (oa-t^ «MI ct-f2)t 
i«at o»9, o«8, o»M (aotiiri i^ rotoMi)* 
Aaatrotot Foa««t 0, 718,1«| f l , lO.ef , 
Oftied* for c^B^o^t c, isaai H, to.edft, 
^/V9i|loro0l^i»^ft>^>f^^ 
freo^tr 9ttrtri«4 tliioaart ehlorido (TS a t ) m— aditd 
«r««aall3^ to ehalootorol (100 g) at rooa toa^rataro* A vlftoroiM 
roaatloa oasaod a l tb tho ovolatltn of gaaooas prodaots* «a«a 
tiio roaatloa olaalriiaotf t te alxtara vaa t^Btljr lioato4 at a 
toaporotaro SO«eo* aa a wator liata for l lioar aad taoa i^ oarotf 
oato oraoliod loo at ta o t l r r l a f * THo r«t loo aolld mas oktalao4 
n i t « r o 4 aa4or saatloa «a4 aaokoi aovoral tlaos alt l i lao«aoolo4 
water aa4 •lr-><lrlod« RoorjrtttalUsatloa froa aaotoao garo 3/^* 
oliloroolioUBt<-««ioao (99.S g ) , a*p» 9S«M^ ( l l t , ^ ^ a*p* • • • • T ^ ) * 
I t garo pot l t iT« Bollotola toot aid a ratlow ooloor wltli to t ra* 
altroaotaaM la olilerofara* 
T« • m t l s t i r rvd «ixt«r« of $/Wit«roeti«Ust««««M ( i a §)» 
glaotftl M « t l e M U (ao « t ) m4 a l t r i « «•!« (39 slV «# l*fta) at 
tMipiratnr* 1i«lo« 10% ««• sitfAtf todiwi a i t r l t * (4*0 f ) (r«diti«lt]r 
<nr«r • |N»rt«d of 8 lioiaro* Aftor tho Qoi^^loto wltfittOA of eotfliM 
9 l t r t t«» tlio «lvttiro « M f « r t ^ r • t i t r o d for oHoot 1 Ii9itr« too* 
ooolo^ votor (aOO Hi) wito atfdoti o»d tHo irolloololi oolid tUtto 
iiop«ar«to4« woo f l l torod ond olr«drlo4l« fHo tfootrwS prodoot woo 
rooiT»tolU«0(l froa Motteanol oo aootfloo (9 ,3 g ) , ••jp* ISlHia* 
c u t . * ' * m.9. n9^U 
3f-ai|oro^<^rt»^^Hi^^^f (fft^ CTU 
To ft oolotioa of 8^litoro^«aitrooiioloot<-tt«otto ( i a g) 
i n hot gtooiol oootio ooitl (400 • ! ) , sifto 4«it (94 g) woo oddoa 
gro<t«ollr i n ottoti ^ortiooo o i th oitiriiiag* fteo ooopoaoioa woo 
fiootoa aii4or roftax for 4 lioitro and wotor (34 « I ) woo oi4do<l ot 
rogttlor intorroto daring tho ooaroo of Hootiag. Tbo iiot oolotioa 
wM f i l torotf and ttio f i l t r o t o woo ooolo4 to rooa towj^oroturo 
foliowod «7 dilntiOB with lorgo oxoooo of ioo-ooolod wotor« fho 
orgonio wottor woo oxtrootod with olhor mA tho othorool oolotioa 
woohoil with wotor^ HoHOO^  oolatioo (iOII) oad wot«r md driod owor 
onl^drooo VojSO^, Swo^oratiow of tho »oliroot faraiohod (Cl*xxri) 
00 on o i l whieh oryatoltisod fron aothoaol (8*? g>« n*^* ia9«a»* 
( l i t . * * ® n.9« t a t * ) . 
• i i t • 
«s«Ue M i d (179 «t)« sad ««t«r (13 « I ) «i4 ^ M « M t (18.9 g) 
v«ff f ruga l I j r aida« with iNnOclag* Tlia atatara «a» raaavad fef 
f t t t r a t l o a aad ttia f l l t r a t a was Mla tad a l t l i vatar* S<«<aiaIaalaB* 
Sfiaa (CI#XXIII) aryatalUsad ant aa t M a i^laiaat MMI « M raaiya« 
ta l l laa4 fraa aaCtiaaal (3 ,8 c)« a ,p , 9<I«M* ( U t « ^ ^ a«i^. •§«1<I0*), 
a.<5.e»alaata>^>aaa (CQCt>xi«) 
ftaaatloa af 8<<*-alialaataa«$-aaa (Cl«lCXIII)(a g) a l t t i par-
kenaole aald (1*1 ««Ia aqvlvalaat) l a 11M aaaal aaanar gava a 
aolld raaldaa aUali aaa al iro«ata^a^a< vff a l t l aa gal (40 g)« 
^tat laa wltii l ight patrataaa-^tHar ( 1 4 i l ) gara tHa oaraaata^ 
kffteaa (CI.X1CIII) (tOO ag)* • • y . ^ ' ^ « M a.««9, •9«9»*« £latl<m 
alt l i l ight patralatta-athar ( l l t l ) ^rarldatf (QCCUXXXD^ af3r«talUaa« 
froa l ight iMtraUaa aa aaadlaa {»0 «g) , a«|^, t»^» "N) aax, iTaai , 
I l i a , i t f s , io«o mT^^^ 4.afthr,a (c^^-^)t 4,i«4 (c^^-^ca, 
# »•» Ha), 3*9«4« (CS-« I^» «*. a *^ »«• ' ^ l ^ , * ««)• 0»»» O.S, O.T 
(aa th f l prataaa). 
Aaalyalai Paoadi Of S0*4S| Q» 11.39. 
Cala4, far e^f^^^Q^t C, 90.89t Sf 11«44^ 
Oonllaiivd • I t t t loa v i tk tte« • « • • «otv«it tonilslMil (OCXVt}« 
e r r « t i i l U M « froii UgHt p«tr«UMi •§ «»«4Ut» • • p . iSS* (U t«^^ 
a.p. i43«i44*)« ^ ) i m . irao«» iats» toss «i*S c^4.te«4 (OS-M^» 
Caled* for ^^'AM'^M* ^* ^ • ' * i ^t t i « 4 4 ^ 
9[^«(mt0r«-S<-«lloU«t«ii-4-mi« (0U:»rX}(3 c) oil t roatMat 
with oorlNDAooio *ol4 (1«1 aolo o^oivolont) to tlm nsool foohtoo 
tuiif •Qf>«o%a»ttt oorti up g^ro • rooidoo oMlob mw otircmologropliod 
ovor t t U e a i^l (40 g)« glotioa v i t l i U g U potroUoo-otlMr ( i l t i ) 
ftoro tHo it«roooto4 kotooo (0l«Xfri)(S40 «g ) , « « p , ^ ^ «tt4 • • • • p . &3»^« 
Elotloo v l tb UgHt potrolotHNotlior ( a t l ) foraiokod (Goauixxit), 
enrvtolUsod fron U ^ t potroloiM o« floo aootfloo {$99 ag)* Otp, 
148^. "^y)***. inSo« tt999 li30« I M S , TSf 00**^ <S 4«Q»^r«0 
(<:T«*^I>* ««<M (e^^-^i» jr 8 tts)» 3«T0ir (w| i4 a«» os^cf^ )^  a.S84<i 
<G8.<m» J . . t t ttsi ^« « 8 8s)» 0.9» 0 . 8 , O.T {m%Wl »rotO«o)« 
« f « O f * 
I t g«PO p O o l t l T O B o l l o t o i B t o o t * 
AOolF"i«l yoo«<it Cf T4*38| H, 10*38* 
Oftioa. for o^^4^^'^ji<iU cSf 74»a3| at io«aoj(» 
• 3S0 • 
Pusher • I t t t i m idti i Uglit {^•tr9UiM««tii«r ( f t i ) i«r« 
(eCfX)« e f r « t « l U M « fro« Ugbt |^tr«l«iHi (S4S Mf)« • • p . iSS* 
d t t , * ' ««p« Mr«48^}* I t ft«r« po«ttiv« B«ti«t«t« i M t , -VMUT* 
J 8 Rs), S.Mbr ( l l | 14 a«« 03-aJ|}« 3.8lir,« (C^^-^I)» 3.44 
(Cfa*<€f ^ 9 ^«)t ^•^t ^'^t <>*Y (Mttiurt pr*l«Mi)« 
Aiiat)r«t»i P^ondt C» 74«t0t H* i8»34» 
C«lo4. f»r Cg^^O^Cli C» 74.281 a» tCI.8(H&, 
fh9 tAl9V9lm9t9mm (CCXi) (300 «s) « M 4i»i>olv«4 i a «ar« 
p M t r l «I«9li«l ( iO a l ) and t« t i l ls aoliilloa «•« add^d ••dltia 
• • t f t l ( 1 g) l a n M t l portions nl t l i l a t a m l t t s n t baallas ditrlag 
30 n lavtM* riM •olntloa mm k«pt nam for aa aMl t loaa l pari ad 
«f 3 koara* Vhaa a l l the natal liad dlaaalv«d« tlia raaatloa 
ntvtara mm paarad l a t a eald vatar aad aarkad i^ t a Ilia asaal 
nanaar fallawad ^r aaloaa aluranat^rap^ arar a l U a a gal (4 g) 
ta prairtda (OC»ri)(iao ng), n « p , ^ and n.n«p. 188*. 
Tba eblaralaatana (Ct»;iiXXXII)(800 ng) waa aaajaatad ta 
radaatlaa l a tlia naanar daaarltHad far (oaiX}« Uaaal work np 
rallaaad ^ eolwm oUranatagrapar ^•r a l l l a a gal (4 g> affardad 
{CCCUitiCXf H t ^ *€)# a*^* and n»n»p. 1 3 8 \ 
A atxtiir* of 3/Wlil*ro««K^«li9l««tM««««M (ei«XXIII)(S.O g) 
«atf wtliaaalle p»tmh (75 « t | eiiit«lalac 3,7 g sf Kcm) ««• ii««t»« 
«ftt«r« I t v«« •xtr«et«4 nitk •tii«r «t4 tiM ctiicF**! solaliOM wm 
mml»m6 vlti i «»t«rt dtl«t« aci and »«t«r «ad drlvd tnrar wlydroM 
^*S^4* K i^Mvat 9i tiM MliTMil g«r« in* ^• l« lMt«M (CltXII) «ia<iii 
3o(^ 9«arol««<4l<<-elioU«tail«4«o«« (OitI I I)(3 g) ««• ti««t«« 
iiii4l»r r«n«w «ttti mir (4S1l| a«9 Ml) ta «»•%«§• (7,a » l ) for iAm»t 
6 lMiir«. Hmt of tiM oolvost v«t rwMrod «Mi«r r»4iio«« pr«s»itr« 
oad the rooldtM dlluUtf «tlli votor (30 «!)« A ootid thoo obtalaod 
itoo flltorod oad orrotalUood fro* ttothoool to gt^o tii« Uroaokotooo 
*• l i t • 
9«i%«iis9t« mti4 (1*1 ttoU •qitttiTAitBt) ttt tk« mmil ««Hi«r t * 
prevttf* • •oUtf r«8l4«Mi iilil«ii warn «lir«tt«l«ir«pli«4 0V«r s l U t * « • ! 
(40 « ) , s i«t t«a tiitM UgHt 9#«r«U«»-«iii«r ( l a i t ) f«r« tii« 
i^tttttoii vtt i i U i l i t 9«troUa»i«tl i«r ( 8 i t ) affordtd (€oai*XXXItt)t 
« iT«tAl l l i«« tr^m l l i ^ t ]Mitrol«iM • • f l a * ii»»dl«» {4d0 • i ) ^ • • f « 
tfi^. I t i«r« p««it&Y« Bttiiit«itt %••%» '^ ^ Mtt. tnati ii90» laa, 
1089 mi Tao M * ^ ! 6 4a»r»s iC^^'^lt 4«0I4 (0^|^«ii J S «•)» 
3.et^r (€3«&1» « ! 14 8a ) , t*8444 (C»<-i^f, J 11 Bsf ^^ ^ ^ ^•h 
0«8, 0«S M 4 0 « 7 ( • • t h r t jprotOMi)* 
4iialr«l«i ramidt C, • r«4a| Rf • •93* 
ciii««, tw e^^nO^r I Ct e7,38t a, ••ssil, 
riirtlt«r «l i i t lMi « l t l i l l i ^ t f«tr»l««tt-«tli»r ( 7 i l ) fteff«l«]Mi4 
(CtsttM)p • r r0 t« IUs«« Ihroa I l i H t ^ t r * i e w i (378 «i>t • • p , 188* 
( l l t . ^ ^ « , 9 . 178*)• I t •hvm* yoi^tlvc B« lU t« la t««t .^)»iui« 
17189, ISSO, 1098 «i4 780 9wrSS>UMA ( e 8 « ^ , «l^ ^ 11 Bst ' ^ , 
5 a s ) , 3«7lir (Ci*^ft w| 14 a « ) , 8*81lir,» (Oy^W!>l), 3«41tf (C^^«^t 
J 8 Ha) , 0*8 , 0*8 antf 0«7 (sat l tr l pr^taaa)* 
4a«tir{il«t foaadt C, 87«4S| a, a»18 
Cale<f. for C^^^^&jir t C, ft7«3Sf if, t ,38*« 
fh« kroMla^toM (COCU»CXIII)(aOO « f ) was tr««t«tf «Atk 
••dia»«9«iit]rl ttteoiMi itt Um mtmmmr M 4#««rlfe«d o«r l t«r , rk« 
a Mat work ii|^ and «9tii«i eiiro««t«ir«9ky wrar » i U « « i» t (4 g) 
rno ^roMiiMtoM (ocxmHaoo «g) ««• w^m^A «itii «9dtiM» 
p««tr1 alooiidt itt ih9 tt««al ft«lit<ni» llfmal wrk mp of tiio roaoliott 
wtytttrof foilo»«4 l»r ooloM obroMitogripl^ ovor otUoo s«l <4 g) 
CMTo tHo lootOR* ((}0WI)(99 «t)» ••|i« «n4 • • • •p« ftSi^ 
3x,8«Crolo«9^V^lolooloB«««Otto (0yCII)<2 s) WM «itiiioot«4 
to ^n»4Niiral« oiltf oxltfotlott (1*1 solo oqntvoloat) i n tli« aoool 
mnmor to provido • rooitfoo oiilo^ woo otiroaotofropliod ovor olUoo 
got (40 § ) • Elottoo v l t l i Uglit ^troloiM«o*kor ( 1 9 i l ) goro tko 
uaroaotod arolokotoao (CU;i l ) (800 atg), a«p«^ ^ mA • • • • p * »S*« 
rurttwr olotloa ottti Ugftt |>otrototta«otiMr ( i 4 i t ) mraialMd 
4S 
<O0tIK:)» orrotatUsod from Uglit potroUoa iut g)« a»p« iii4 
f irrt«ia« ( t s «1) md « M t i « mivr*rt^9 {tQ «1) ««• ii««t«4 ««d«r 
r«flf iv f»r two k(Mir«» allomitf to •o«l at r<M« t««p«rfttitr« and 
t r«a t« i « l t l i ««t«r* fli« r«ti«Uoii 9rof}««t «0tt)tt»ttaf of e«l«itrl«»« 
ii«»dt«s wm f ltt«r«tff ««tii«d «&lti « U t i l « ••tibuuil •ad air«4ri«d. 
R*«nr«talU««ttoii f ro* «otli«iol g«r« U M kolorni (Cl«xy)» (6« i g)» 
a.9« t»a* ( l i t . * * * «*»• i 33 *^9* )« 
1 
troat«a altft l» t «al« aqi^valaat af ^r lMaaala aol<l i a ttia tnaal 
mmmr M»i t ^ raatiaa tliaa alitalaad aftar varli «|i» «aa ah«'o«ato* 
fr<^A«^ avar a i l l a a gal (40 g)* i l a t f a a with UgHt fiatralaoa* 
ttHar ( t O t l ) gwra tHa aaraaata^t Kataaa (Ciapr}» a*^***^ aatf • •a*p* 
333^« Statiaa a^iii t l # i t yatralaaa^atlkir ( T i l ) fttratalMd (casypuofl^ 
ai7»tat l iaa4 fraa l ight patralaaa aa «aa4laa (400 ag) a«p« 16i^« 
l^^aax, 34T8a (3**0ii)« tT39 (Ott^«^«a}« t f fS ( ( : «>laataa«)« t2S9« 
1930 (aaatata) awl 1090 mT^ (0«0),' (^ S.OStor^ M ( t prataa* e 9 « ^ , 
asla l i « | 19 Rs}» 4.Ttkr ,a (9 ^rataaa* Of^«S,«o-C^O)» 3»99a 
( 1 traloa« <Mi axi^aiigaaiila a i tb daatarlaaly i«98a (3 yrataaat 
i:f|Of>o>^ 1«09, 0.99 aad 0,93 (atliar aatar i prataaa). 
P^rth«r • U t l M i wltb Uftht 9«trol«iM««th«r (4|1> «ffttr««« 
o l t r 0Mip»iM4 (CCt IXtX) , i^M«« 3800^«HI ( 0 0 ^ ) , i7lO (CO) «Ml 
tATS M*^ (C»C«0»0)t V) 0«S3» ( 1 ^ r H M , 0 0 ^ ; •asCMKlfCi^U «l t i i 
JDiiitytlaf FQmAt C« 77«SS| 8 , ta»4S« 
C«l«d, fi»r 027844^3! Gff T7,S8| Ry t0»97^ 
was distolvtd iK otlier (40 w l ) , a«tkiitt»l ( t o « ! ) , «M vstMr (tO «1) 
ARd tr««t«d vl t l i ff«>tor»aosito«|nt«td« ( i g}» Aft«r 1 h^wt, •ftlHir 
vim mi4»4 audi t i i * •oli it ioii «ii«ii«4 v l t n «»i«rf •oaiwi ••t«lii»ttlt>mi« 
sstotloM «M ««t«r liMI tfrl«<l ««wr «BlMr4r#«Hi MNMIIM iMilpii«t«« 
tvftoQrftttatt af t ^ ••tvoiit gm^ th9 0rms^ Iwtoaa (ccattXiUOr)• 
n««r3r«tftlltMtl«a fre« i0«twi« gior* tiM^ par* k«toM ( t *4 f )« »«p« 
tut * ( M t . * * * « .9 . 1 8 l ' ) . 
{CcatviCW)(3 f ) v M tr«iit«d wttli p«r»«as^o mid ( l « t M U 
• q i i t v a l M t ) . fll« otnal «»rtc op of tli« r«««U«a itfjrtttro pr«rlit«4 
«r««« iritl«te « • • oter«i«tograpft»4 vwr • t U e « i « l (40 « ) • eiittiott 
vltte l lgi i t 9«tr«l«tHHHitlMr ( l O t l ) c«r« 1 ^ iuur««et«i Ii«t9n« 
(CC€t.t1CW>(S00 S i ) , « , p / ^ WI4 • • » • » • ISa* . gltttlOtt ^ t H I t i H t 
<i«trol«iM««tli«r ( f i t ) prmn^d in * U«teii« (C0ObXX»rill)(8O& ag) , 
Vmmxm 1T09 ( e - t « e t « i « ) « ^ 7 0 (0«C«»gwQ) maA Tao • « * * (0«Ct) | 
S s * t l w e ' d pr9to«9 C4«^l«rUot |^  «|ir«t«a ! • aa / » ^"^-iMi«fttiir«t«tf 
9tur^«mrl «iiroM|riior«)» 8.ie»r«a <t prataa, CSh^g^ axial v | 14 Sc) 
«a4 S*S!ir«« (a pretaas* C^^«S|«0<i««9)» 
4aatr»tai faoadi C« r4«9S| 8t 9»9a* 
Ciita4« far C^^^jOjClt Ct T4.69t B* ••9Sl* 
l^rtliar atatloa a l t i i light patrataaa<^tihir ( S i t ) farai«ii«4 
(ccct iyt ) («90 i « K ^aax. aai aa»)paM« tT3S («£0«4lGa^) aad 
tilTO • « • * (C-C^SsEhS « • • « • ^* prat«a, ca^i^, jo ta ( ^ 5 .TM 
( t prataa, ^ - ^ t v ta r l te t ^ 9 Hs)t 3*9<(» (S prataaa, «>ca«aq^ )^y 
l»09f e,S m4 O.TS ( a a t ^ l prataaa)* 
Aaalynlss Poaatfi C* t8«03| »» tO»«0» 
CMled. far Ca3S4«^3> <3f ^ • t ^ t &• t0««9|(« 
« aM • 
Tli« Umttmm {CQCWrtUHi g | U etil»r«f»r« (dS a t ) wm 
tr««t«a wltli t « l « • ! • ttiiviirslwt •£ p«f%«ai^« tt^lil l a I k * pr«»«at« 
• f r rs Its tli« •a t iarst imA tlia r#«at l« i ^ x l u r a V M «lIo««d t« 
•tMHi at reoM taaiwratttra far a aaali* fHa acaal wart a^ af tUt 
raaatlaa alvtara 9r<«Ti«iad arada aatariat w^9h waa a&raaatagra^liad 
oaar a l l t aa gal (40 g ) . r ja t lda ai t i i UgHt Mtrata«»-atiMr ( l a n ) 
ti^ ara the wiraaatad kataaa (•& g)« • • y , imi aAAvp* 170*, i l a t i a a 
vitH l l i h t iiatralaaa-atlMr ( l a n ) faralafead tiM faragrl laataaa 
(Qec«B)(«48 g)* /. aaac* 17l» ( ( : - laatoaa aarkaarlt fa rar i groiap tm€ 
aaatata aarkaarl) aad t i83 mT^ (aaatata)t S**81a ( i pratoa» 
noa-axalMAgaakla i4t l i ««aiari«a« •(^0)» 4»96kr ( i yrataa* C 3 ^ t 
axtaDt t . M a (3 protoaa« % c a d ) , t.aa^ 0.»S aad O.dS (aatHgrt 
l>r0t<M«)» 
Aaaliralai raaadi C» T4.0t 8 , 9,S1* 
C«le4* far <^^I%Q%* Cf 74«10| a» • • • • 9 ^ 
rarthar aluttaa with I t ^ t patralaiM-atiMr affarda« 
(CCCKCTV)(«39 g)« ;\ M X , 938 * • • • X^av* 3190 (CHjOOtif )# 1730 
<oofm)t l«80 (c«OHy«o)« 1310 aad 11S8 aM**^  (a«>o)| ^«.Td aiat.a 
( 1 arataa* C3-^larl la t ra taa)* S.OM ( 1 prataa, G4«vla}rUa prataa^ 
i 10 a s ) , I0«38a ( 1 prataa, OOOg; axalunagaakla a l tk d«atarlaa)» 
l ,09t 0»ftA Had 0«7 (aatitjrl prataaa)* 
Aaatr«lat l>^aadi C* TS«0»| u^ 10,OT« 
Cfiiad. far O^a^o^i c, T8«13t i i , lO.eoH. 
• Sttf • 
^h^^^^^i^wn^ f "•imtwH-fif 
3Mii}9toir"^^f ••tt«stfiA«4«««« (ocoxufii)(i,a g) vw 
«ls»« ult l i ft««tl« Mitd ( tS .a s i ) mi •tiMir (9 t « t ) Md • • • l » « « • 
»% %roitttt« •9t«itl«ii (««t9 «)(>ro«ta« l a 99 « l amiUo a^d) « • • 
•M«4 irttd«fttly, P«« drap* of ^tfroliroMle Mild (4 i^ ) irero aidtd 
to ootalfao tbo roootloa* T IM doolrod ^ottoooapoood Ikao ofttalaod was 
f i l t e red , and rooiTotatllaod froa otil^ofwa-iolllor i « « l g)^ «*f«a91*» 
A fflst«ro «f 3^«a9oto«r-i>8/f4iroao*P-oltootflA«6<*oao (4«9 d 
ood t r r ld lno (40 a t ) vaa toatod aador roftmr oa M o i l katk for 
olMot d«8 iioaro* aador aalirdroao ooadltloao* flioa I t «ai i^ oar«d 
ia to loo-«oolod oatert aoldll lod ottl i d l la to bjrdroelilorle aold Md 
ovtrootod trttft ot!^«r« ni« etlMiroal loiror «aa wasltod oaBOooolvoljr 
trttlh vfttorg dl loto teydrooHlorlo ««ld« oodlaa bloarboaato ooltttloa 
(fO^) «»^ naattjr a l t l i wator Mid drlod oiror Mlirdrotio sodlaa 
flialf»liato* Koaoral of tlio sotvoat firovldod aa o i l «Meli was 
efTotolllsod froo aotliMOl to glvo tlMr feotoao (C€Gloyi)(a*2 f ) t 
a .H. I tS^. /\mtatm 3X> aa| l)mmm* 1739 Ccajf)«»Q>, idSd iGmQ^em^) 
aad 1340 aa*^ (a«otato)t ^ 9»03d ( 1 protiw^ 04«vlarUo i»rotoa» 
J 3 nm)t 3*03 (<l3&30), 0«9, 0«r9 Md 0,$8 (otlMr aottQTl prot iao) . 
(nmwfitt) > ' 
p«r1»««»oto adtd ( l » t • e l » vqi^ifAltfit) «id « f«« 9rftml» •# PTS 
in>r« MiltfAa aM0 tli« r«a«ttoa i i l i t i i r * •1I«««4 t« •t«a4 at roMi 
t«v« tiK» t r a t t pmtMot iiiit«ii ««• «iir«««t«iri9li»« •v«r t l U ^ a g«l 
(40 f ) , Slai lea « t i l i l lsHt 9«ftr«UwK-»tlMr ( l « i i ) gmm %«• 
<nr«Mt*« lE»%a«« ( •$ g ) , Sfp* m4 • • • • p * t i i * » el«t i«i i v i l l i 
l i« l i t i»«tr»U«i««tli#r ( i S i t ) • f f«r4«4 tli« M « 1 1 M « « M ( • •» g ) . 
I^ My« i79S (0»&>0«G^9 M o l la»t«M Mf%OiQrl)ff i t38 ( C S ^ o ) , 
tfl«9 (0«e«0*)» 1840, 1179 ( A M t A U ) * 1990 imdl 940 m^ <€«0)| S 
s«444 ( 1 proton,, G4«^ngrU« yrotosp ,f 4 Hs), 9»3;nir ( i proton, 
C3<9^, u l o l , « | 19 a s ) , 8,9S« (a protonn, ^7tt*Sa» ** ^ >•># 3 * ^ ^ 
(9 proteno, % 0 ^ ) t t , l 9« ( e i O « ^ y , 1.9S, 0.99 MHI 0.7 (otli«r 
• • t ^ l protOAo). 
^ a t f o i s t fmmM% C, f9,93t 8 , 19* 9ft* 
C«lo4. for C)|(ij|||9^t 0 , t9 ,94| ft, 10.991I. 
fUrtlMr olotlon « i tb l l i ^ t potroloiMi«otlior ( i 9 t l ) i»rmg9h%4 
t ^ nr^roir ottoi to«toMi(cccxcviii>.2^ «« • 9900 (OR), 1790 
(Ofl^go^)* 1 ^ ^ (6»G«o«€M>, •not tootOM •orkongrl), 1990 (0»a«0«), 
1990, 1170 ( M o t a t o ) , 1010 and 990 mT*^ {Q^U S S*tt^ ( i proton, 
C 4 ^ , v l n r l t o , S 5 Rs) , 8,399r ( 1 proton, C9«^a, ns lo l ) , a«01o 
illl«l|r«i«t WmmA$ C« f4«it 8, 9«94« 
^f#11 Oft of ^ f i f f WM (W^3|> ,ft^%„tftf||f-t#irffl4f"f?ll1t 
f ! i * »• • • Mid (cx^ cjeei x)C 1 f ) wm hmmUa imAmt r« f l i » vitii 
«B«tl« maHKy^H^ (§9 ttl* fr«»lilir 4 lst i l l«4) iw s lMiwr«* fiM 
r««etl9« i^stiir« ««• fill»ii«d l« atti^a r»m t9mp9rmtm ami 
frvs^tr ftt»«<i •«(ilt«i tte^tat* ( •A.AO ag) wm» •^•A mA ttm I M I ^ I « C 
eamHmmt^ for ntftftltimal 4 li«iap«* riM iNMttn wMgr^Hd* ««• 
r«Mw«4 tsf 4 t« i l t l « l t « i iiBd«r r«4a0«« |Mr«saiir« «atf llui r^ lda* 
dl««#tirM ta •tli«r* fii« •th#r««I «ctra«l ««• wuk»A altli 9«t«ri 
sodtoa M««%«i«t« aoltftiaa (Si) MI4 «at«r «aa «rl«4 mrmt •mirdroiM 
sodttM •«lpti«t«« »««or«I «f tiK «««ta«Mit aatf tut aalvaat gur* 
im «t l irtii«ii wm 9kr9mmtH^mftfMA arar • IU«ft i^l (39 t ) * )Sft«ti 
f rMtlda ar 99 • ! « • • ••tU«t«tf* £liiti«« «ltii U ^ t |Mitr«t««»» 
orr»t«tll«aill« a l l * Ttw •t«a«it«t «i«tri4« aad •p«fttr«t dfttft 
«*r« fotaia to ^ tdtaUoal «l l l i oao of tli« i^rodaaia (aesxcvil) 
o»tiitao4 fro« tlio 8«f^«r^tlUgor osidatloa of {omimiU 
- ITO • 
T1i« mm$» sfiootra iiii««isr«d oa n&L Ifid «a»« •|i»otr«Witttr 
• t TO cV nHttg • dlr««t liisarttoti toaplft i i i l« t v fa t * * at • aoart* 
twmfmrmtnf of aHotit M0^« Tte mwrmt^ « • • • MaMnrMMSts ip«r« 
r«lat«« to f r«fa*at laa* of ii«|»tMO«aftii<ir«trlbtttrlfttilBtt at a 
raaotirinf poiMir of tSyOOO. 
f!i« valaa ( « / • ) of tbo frafBoat imia froa varioua 
atorotdat totraaoloa^ rlag B 6 «»laotoaoa aad a atoroitfal 
^ -laetaM ara t a ^ l a t a ^ Halo** fha •aloaa l a paraatiMiaaa ara 
t%a ralatlTo abaa^aaoa (%) of tiia paaka vt th raapaat to liasa 
oaok ti^aa aa 109^ aatf tka eo«|poa^ti(Mia of f ravwat loaa aa 
^toradlaad hf aooarato wumm aoaaaraoasl* 
nj3«i^<roKy«>Ta-a»a«^*lto«aofcoloat«<l-^ao/*Ta» T-dJ|^tatra«oia ( c a I ) 
M^ 4«t (d3| <33^44V4(>U •/• ^^ (tOO.O), 4 ^ ( f t U ) , 
438 (T«0}» 438(a4.9)» 4iS[»m7U «aa(e8««)« 3»T(a».4}» 394(30«3)» 
394(a6*T)t 3S3(M.8}« 1»3(44.1), 17S(a».4)* itSCaS.tt). i33(33.3)t 
t S ^ t i « 8 ) t 131(33.3), i l 9 ( 3 i . 3 ) « 118(l»«4), l l T ( i r « « ) , 10»(34«1), 
109(1«.8), 107(38.8), 108(38«8), 9 7 ( 3 8 a ) , 88(48.7) , 84(31.0) , 
93(80 .8 ) , 91(41.1) , 88(17.1) , 83(38.3) , 81(84.9) , 79(81.3) , 
77(18.8) , 71(39.3) , 70(31.3) , 89(87.3) , 88(18 .8 ) , 87(47.4) , 
87(89.8) , 88(38.8) , 88(98.8) . 
• at! -
M^  its(o,at o^s^^v^o^ t^ «/• 4««<o,3}, 4«r(ua)» 4a»(a,«)9 
494(9«9), 43a(SS«8)» 433(tOO«0>t 9»4(f.9)» aea(4,3)» t7na«4)« 
l7S(9«t)« tS»(8.T) , t 4 r ( 7 , 0 ) , t4a(8,T)9 t48(4,8)» t4a (« ,a ) , 
t3S(« .« ) , t S 4 0 , r ) t t3S( l4 .T)t 13S(8.r)t | 9 t ( 8 , i ) f i n ( 4 « 8 > , 
i l « < « . t ) t t t t ( « « 4 ) , l lT (e ,8 )9 t09<4«t>, tO§(a,7)t i 0 t ( i 9 , 8 ) t 
io8(io.8)« •7Cs.9)» »s(ts. i ) , •a(ia.r}» 91(19.1)9 •aC4,4)t 
8t(lft.4), f»(ii«(l)« 7T(8,«)« ft(T.T), • • ( t t . 7 ) , «7(td.r)t 
«0(3,8), ST(tn9), S8(n4)9 89(a0.i). 
8fii.Cltl»f»«>ta>*»«»HI«it<«—fc»U«t*4l-»»^T»t 1'^UtrmwU <glt i r t I I ) 
\ 
U* 488/480 (aO.StnOl O ^ y a ^ t l l ^ h « / • 44V448(3«8lO»8)« 
434Ca8.r)t 433(88.8)9 438(80»4>t S88(38«3)9 S88Cl8»7)» 38Ma3,8)» 
3S1(100«0)9 tf8<18.8)» i48(t9*9}» t4d(37.4)» i 47 ( t8 . i ) 9 138(18,3)» 
138(38.3)9 I34(38.T) , 138(33.8)9 t3ft(i8.4)9 ia0( l8 .8)9 t i 9 ( l 8 . i ) 9 
t09( i r .S)9 tQ8(l8.4)9 iOt(30,S)9 t08( i9.8)9 87( i4 .0)9 98(44.8)9 
84(18*8)9 83(38.3)9 81(38.8)9 83(83.8)9 81(48.1)9 78(39.3)9 
77(17.8)9 71(30.3)9 78(18.4)9 88(38.3)9 87(33.4)9 97(88.9)9 
58(18.7)9 89(18.1)9 88(18.8) . 
• aft -
M^ 4a4(t0»4f O^'fi^^^)* « / • «9a ( U S ) t 4a3 ( l . a ) , 4 l O ( i . 2 ) , 
40i(7.t), 997<9««)t JHM(93.a)» aa9(a*4)» ata(aa.7)« a8t<ido,a|« 
aBa<8«s>« i49(i9.9)» t4s(aa.8)f i4T(to«8>t taa(ii,«)t ia»(aa,a)» 
t34(ao.a)f i 33 (T .9 ) , ia i<t i .T>« ia0<t3«3)» U9 (9 ,a ) t t09( ta .4) t 
109<il .O), l< l7( t r .4 ) , t09(t3«4)» t T C a . l ) , 99(34.8) , 94(ia*4)» 
93(a7«3)« 9l ( t4 . f t )» 83( t4a>» 8 t ( a 3 . f ) t f9(a3,9) t f t ( 8 . 9 ) , 
T tC lS .O, nK7*2)9 89{8a«4), « 8 ( 8 . 9 ) , 97(3a.«)t 87(34.3) , 88 (8 .« ) , 
8S(48.3), 83 (9 .9 ) . 
11^ 434(1«.8| Oj fS^l f^) , « / • 433(1.8) , 4 t 0 ( t . 8 ) , 409(9.d), 
391(1«8), 3 U ( « . l ) , 371(1.9) , 370(3.0) , « l 9 ( a . 9 ) , 189(3.1) , 
178(1.9) , 177(8.8) , 188(10.0), 184(100.0), 183(3.0) , 138(3.1), 
133(3.3) , 131(3.3) , 119(3.8) , 109(3.1) , 107(3.3) , 108(1.8) , 
109(3.8) , 98 (4 .8 ) , 93 (9 .1 ) , 9 l ( 8 , 0 ) , 83 (3 .1 ) , 81 (8 .8 ) , 79(8.8) , 
77 (3 .8 ) , 71 (3 .8 ) , 70(1 .8 ) , 89 (8 .8 ) , 87 (9 .3 ) , 87 (9 .1 ) , 88(13.8) , 
43(18.3) , 41(10.9) , 40 (1 .9 ) . 
8«iO»a*9*h<Wil»HI^*i1^i—^«I*'7.>WI» ^Qg^yil 
It^ 403(8.3| O j ^ ^ O , ) , m/9 887(1.9) , 384(9.8) , 374(a.7| 
C^R^^O), 380(3.9) , 389(9.8) , 388(8.8) , 341(3.9) , 333(1.7) , 
3S l (a .9 ) , 330(8.4) , 319(31.8), 318(100| Oj^sg^^t 317(9.8) , 
« 373 « 
90«(3,9)t 303( l t .3)» ^ t ( 3 . 1 } t a«a(9*3)t 34r(S.0)« 178(9.9) , 
f77 (4«t ) , ie7(8«6) , 194(4.1)9 193(9.0)9 191(9.9) , 193(4.1) , 
1S9<8.9), 149(9.9) , 147(4.7) , 139(9.4) , 138(13.7), 133(7.9) , 
113(8.3) , 133(7.4) , 131(11.3), 119(9.4), 113(14.7), 110(9.8), 
t<Kl(l3.3), 109(13.7), 107(19.0) , 108(7.9) , 97 (9 .9 ) , 99 (7 .4 ) , 
98(18.0) , 94 (7 .4 ) , 93(13.9) , 9 l ( 8 . 3 ) , 93(11.3) , 93 (9 .9 ) , 91(14.9) , 
79(13.7) , 71 (7 .9 ) , 99(13 .7 ) , 99 (7 .9 ) , 97(13.7) , 87(14.1) , 88(3 .9 ) , 
83 (9 .8 ) , 43(33.3) , 41(33.8) . 
7..0«>.<l^#—«8(^-ii9ia«t«»^*9»« (OCCI^im) 
M*^  403(91.31 ^i^^tl^iU •/• 3 9 7 ( ^ . 0 ) , 394(11.8), 373(18.7), 
373(93.9| 03^8440), 338(11.3), 334(43.7), 31^(10.0), 319(19.7), 
t l 7 ( 9 . 0 ) , 808(31.3), 304(47.8), 390(13.8), 389(83.7), 3S3(37.8), 
393(97.8), 381(77.8), 390(17.8) , 349(13.8), 349(30.0), 347(81.38), 
349(13.8), 3 ^ ( 1 1 . 3 ) , 334(19.3), 333(13.8), 333(31.3), 319(38.0), 
319(70.0), 179(19.3), 179(13.8), 177(33.8), 178(11.3), 188(19.3), 
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In the Baeypr-Viiliger oxidation, the migratory aptitude 
of alltyl groups decreases in the order tertiary, secondary, 
primary, and methyl. This tendency is a function of the ability 
of the migrating group to support a positive charge in the 
transition state.' Accordingly, Fonken and Miles^ .showed that 
the peracid oxidation of 6-keto steroids is a atereospecitlc 
proce.ss leading exclusively to 6-oxa steroids by preferential 
migration of the more substituted C-5. Subsequently, we also 
reported similar observations.^ Lately we noted that 6-keto-
6a-)8-sitostTnyI acetate (Don perbenzoic acid (1 molar equiv) 
oxidation gave the anticipated 6-oxa lactone 2 as well as its 
7-oxa isomer 3 arising through migration of the less subsli-
Ce"n 
i X 
10 0 CO 






luted C-7,^''' struclurcH l)oing uHtabliNhc^d H|>cclr<)Hcot)icnlly 
beyond doubt. This nppiircntly unusunl obscrvutton forced 
UB to rccxMmine the reaction.s which had led to previous con-
clusionH.'''-' 
3/^-Acploxy-5(«-cholcstnn-6-one (4) with pcrben/.olc acid 
also afforded <-lnrloncH ."i and f> identified spcctroscopically 
as well us by chemical conviTsions. Hose hydrolysis of 5 and 
8 yielded 7 and H, respectively, identical wi'h products ob-
tained by perbenzoic acid oxidation of :!;'-hydroxy-5n-cho-
lestnn-fione CJ). .lonoH* oxidation'' of 7 and H furni.shod 10 and 
I I , respectively. Hase hydrolysis of 10 gave the anticipated . 
rt,j9-unsaluratcd kctosecoacid 12 (convertible to its ' s ter 13) 
via the intermediate |i-kelol H . This supports the ti-oxa as-
signment in lO.ijid therefore in 7 nnd 5. f);i the other hand we 
failed to isolate \r> by hydrolysis of 11. ll is reasonable to be-
lieve that l.'j is formed, hut readily undergoes relactonization 
to furnish 11. This assumption is supijortcd by the observation 
that immediate TLC of the hydroly.snt'.' from 11 shows the 
presence of two components (one of which is II) However, 
when the mixture is allowed to stand at room temperature for 
some time (.V-1 h) or subjected to chromatographic separation 
only 11 is obt.lined. Similar observations were made with the 
lactones 5 and fi. In case of 10, as soon as 0-ketol 14 is formed, 
it readily loses water to give 12. 
Simii;<rly, .Sfr-cholestan-lj-one (Ifi) provided the isomeric 
lactones 17 and 18, and its 3(3-halogen analogues 19 and 22 
furnished 20,21, and 23,24, respectively. On sodium-pentyl 
alcohol reduction 20 and 23 afforded 17, while 21 and 24 were 
transformed into 18. 
An interesting feature of the NMR spectra ol both 6- and 
7-oxa lactones was the appearance of one of the C-7a protons 
as a broadened singlet and theother asadouhlet with J = 3-5 
Hz. Examination of the Dreiditip models of the isomeric lac-
tones revealed that the dihedral angle between the planes of 
C-8-8H (axiai) and C-7a ,iH (p^eudoequalorial) is almost 90", 
which may account for its (C-7a-/JH) appearance as a broad-
er 'd singlet, as splitting will be almost negligible. On the other 
hand, C-8-0H splits C-7a-crH (pseudoaxial) into a doublet. 
The point which emerges from this restudy is that a sec-
o n d l y carlwn (C-7) competes quite effectively with a tertiary 
one (C-6) for migration to an electron-deficient oxygen in the 
Baeyer-Villiger oxidation of 6-keto steroids. In fact, in the" 
presence of C-3 substiluents. migration of C-7 is more pro-
nounced than in their absence. Further, the bulk of the C-3 
substituent seems to h:ive a pronounced effect on the pre-
ferred migratory aptitude of C-7 in relation to C-5, as is evi-
denced by the behavior of the chloro (19) and the bromo (22) 
ketones toward perbenzoic acid. 
Experimental Section 
All melting poinLs are uncorrected. IR spectra wore determined in 
Nujol with a I'crkin-F'Imer 237 speitrophotonicltr. NMR sjiectrn were 
run in CDCI-i on a Varinn AtiO inslrumenl with MciSi as the internal 
standard. UV spectra were obtiiinoil in methanol with n Beckmnn I)K 
2 spectrophotometer. TI.C pinte.s were coated with silica •lel. A 20* 
aqueous solution of perchloric acid was used ns the sprnyinp agonl. 
Light petroleum refers to n fraction of lip t>0- HO "C. Antivdrou.s so-
dium sulfate was used as the drying atient. (lU; », strong; w. weak. 
NMR: dd, double di'iihlpt:d,doiibU-t: hr. brood: s, singlet; mc, mul-
tiplet centred at; a, axial; e. equatorial.) 
8-Ox«-U-homo-7-oxr-.'>it-/J.sitoslan>i Aertalc {2) urn! 7-
Qx»-fi-homa-6-oxo-,'t«-^-sitoxt»nyl Acclatc (.1).Toanoliitionuf 
6-ket<>-.^ r-/J-situilanyl aivlale (I) (oblninrd l>y luetylation. nilratioi). 
•nd zinc-acetic acid reduction of/isilooleroU (2 g) in chloroform (:V 
mL) was added a chloroiorm solution of pcrlien/oic acid (1 molar 
e<4uiv)and a few crystals of p-tolucorsulfonic acid monohydniteiia 
catalyst, and the reaction mixture was ailoweil to stand at riKim 
temperature for I week. The solvent was removed undiT reduced 
pressure and the n"<ii<loe extracted with ether. The ethereal solution 
waawashi'dsui'iTs.xivelywilli water, Nallt'OisoUiliontri'V). and water 
•nd dried. KriiHival of tlie desiccant nnd tlw solvent |>rt>viile<l a residue 
(ca. 2 If) which was chromntoitraphed over silica ttel (-11) K) (tuch frac-
m / Off. Chrm., VoL 4S. Ao i. 1978 NntM 
r.<in of abmrt »iM< WM cnRcctcrf). Rutinn wiUi Kiiht pe(mlcuni-«UMr 
(IftU M*« *i unrv«cl«d I (MX) mit), mp and mmp 120 *C. EkiUon 
«ith I cht petroiiHira-ethef (€:U anordod 2, crysiUllited from iiiiht 
pMroldiin M shin .(5 nrtdin (380 ITIR): mp 130 HI T ; iR 1740 • 
(CH.TCOO>, 1715 » (<-UcU>oc>. 1Z'.0« (•rr'st.., J210, IWO cm-" 
(C-0>;NMU»4.ri6(br.Wirt- U H? C-»-«H),4 08(br«,C-7«-W>. 
3J»8W.C7«-«H,J -3 .5Hi) .2 .9l (rfH,C-6-«H,J„- II H t ; ^ ^ -
6 H I ) , 2.01 (». CH.1COO), 0.9.0.8,0 7 (mrthyi prot ,»). Anal Calcd 
im C„H»!0«: C. 76.23; H, 10.65. Found; C, 76.37; H, 10.56. Further 
ctutiiin with light petrolnjin-ethrr (5:1) furnished 2, cryMUllized (r .m 
liKht prUolrum (3ft5 mg): mp 163-164 "C; IR 1740g (CH1COO), 1720 
• (. lafUme).' ^4\ s (aceutr), 1040cro"' (C-O); NMR i 4.75 (br, Wm 
- i4Hi.C-3-oH),4 29(<kl .C-&-oH.J„-U.J„-5.5U7.) .2 .5(br 
», C 7a-/JH). 2.43 (d, C-7a-oH,.' - 3.5 Hi), 2.03 (». CHaCOO). 0.9. 
0.8,0.7 (methyl protons). AnaL Calcd for CaiHu<04: C, 76.23; H, 10.65. 
Found: f 76.33; H, 10.60. 
3<?-Acetnxy-fi-oxa-B-homo-Sa-cholestaD-7-onc (S) and 3/}-
Aeriox} 7-oxa-/?-homo-5a-choles(an-S-aDe (S). Reaction of 
3^-»cetoiy-5o-choIP6tan-6-one' (41 (2 g) with perbenzoic acid was 
perfori: 1 d in • He manner described for I to provide a semisolid ma-
terial which via.<i chromatngraphed over silica gel. Elution with light 
petroleum-ether (10:11 gave the unreacted 4 (450 mg). mp' and mmp 
127 'C. Klulion with light potrolcum-ethcr (7:1) afforded t>,cr^ :iU l^-
lited from light petrolcii 1 as nfcdle.s (4«) mg): mp 181 'C; IK 1740 
s. 1715», 1250&, 1205, U«5 cm"'; NMR A 4.66 (br, VV,/, - 14 Hz. C-
.1-aH), 4.1 (br s, C-7a-^M), 4.0 (d, C-7a rU.J =» 3.5 Hz), 2.92 (dd, 
C-5- ..H, J.J, - 11, . / „ - 5 Hz), 2.03 (s,CH:,COO), 0.9.0.8,0.7 (meth"l 
proton'-i Anal. Caird for Cy^ H.nO :^ C, 75.ro; H, 10.43. Kound: 0,75.';,.; 
H 103^ 1 Kurther elution with li^ht i-vetroleiim-pther (6:1) gave 5, 
crystallized from light pelroUum (^ S.^  ms): mp 174 °C (lit.' '-<p 
1 J -16.3 'O;'' 'R 1740 s. 1718 s, 12t5 s, !03.'> cm-'; NMTi 6 A"' (br, 
W,/s - 14 Hz,i:-3-<.H),4.2a<dd,C-,'--oH, J . . = 10...„e ="- 5-5 Hz). 
2.52 (br s, C-7a -liH), 2.42 (d, C-7a-<,' / = 3 5 Hz), 2.('3 (5. C/7,000), 
0.9,0 «. 0.7 (methyl proto ) ^^a .^ Culcd for C:K,H,B04: C, 7,5.65; H, 
10.43, Found: C, 7.5.51; )I, IC l7. 
'^-nydroxy-6-oxa-/Miomo-5rt-cholestan-7-cno (7). A solution 
of 5 t2.50 mg) in 50 ml. : intthanolic N. OH (2"i>) was heattd under 
reflux for 1 h. The siilut;i.n WON .icidified Aith HO and poured into 
w»t«-r. The u.Nual workup provided 7, crystallized from liKht petro-
leum ether (iiHl mi!): iiin 'JOL' "C (lit.- mp 139-Ul "C);* IR 3,3(tO br 
(OH), 1718 1225. 1025 ,m-' . Anal. Calcd fwCJTHWO,,: C. 77.51; H, 
IKK) Found: C, 77.42; . ,11.07. 
3;5-Ilvdroxy-7-oxa-/i-h«nio-.')rt-cholestan-fi-one (8). The ace-
tale lumliiiM ill C (2'.0 mi;) was livdmly/.i-d in the manner described 
for S. .'^ u!>.s< (jDiDf ui>rkup c;ne h, cryblalli:'.ed from ..,;ht petroleiim 
(2)0mt;l iiip)24 "C; III::'.:;Olir, 1715s, 1195,10*%cm-'. Anal. Calcd 
forCi;H„(J r. 77,51; H, 11 (>0. Found: C, 77.45 H. 10.90. 
liae.ver-Viiiiger Oxidation of 3ri-llydro .y-3a-cholf>,tan-6-one 
(»). Thi etiiiH 3' (2 f) as treated with f)erl)cnzoic acid i.. the usual 
Dial f r to provide a re.-iiiue w Kieh was thrumatographed over silica 
gel. Klution v. iih elilurufortn-benzene 18:11 ^ave the unreacud 9 (.345 
iT'O.mp''aiio ,i,in|) US"*' Kluiiun with c. :iiroform furnip)ied8 (380 
niKl, .p :id mmp 124'< ''nntlniied eluiion with the same solvent 
proMded 7 IS 1 inn), mp ai,d mmp 202 *C. 
e~Oxa-i> huniu-5<i-chulesiane-3,7.dione (10). The lactone7 (,300 
mf Aa? dissolved in aci-lone (40 ml.) and ciwled below 10 "C in ice 
bat' Jone," rehijenl'' (0 'i OJI,) was added slowly with continuous 
stirring W«iii (41 iiii.l was ,, 'ded to it and the precipitate thus ob-
tained WH6 taken ill^ther Csu il workup provided 10, crystallized from 
litrht petroleum tthrr (2M(H.g»: mp Itfl "C; IK 1722s, 1720s, 1275. 
"14(1 tn.-'. Anal, tal .d for Cz>H„0,: C, 77.88; H. 10,57. Found: C, 
77.9;); H. 10.46 
Ailrmpled II >e-Calaly»cd liydrolysiiuf ll,5,«nd6.Thel8C-
t4' e II W8»»i;i». 1 led U)l>»seCtttvil.vzedhydrol>iii» and worked in the 
oiuiirier deMril«i-d l>> Fimken and Miles.-' Immediate TIA' of the 
ren-iiie hheiwed two k|M>t» i.l aU ,1 equal intensity (one laetjine 11 and 
the i.thc' |ir< 'wlily srco «i i.l '.). However, on Htanding the ethereal 
aolutiiiii..( the iiiixiiire at r.umi tein|>erHlure for home lime (34 h), 
rela, lomtation », urr»-<l, as was evident Imm a kingle »pi»l (TLC) 
; leiilit-al with IB<U,IH II. KllWln were made to kepart..« them by 
roluni' rhfoni»t<igr«phy over ailua gel, but 1 '• relactuniz«d during 
the |iaatwii:e tin .ugh Mitca g> 1. ait eluliun affurded only the lactoiM 
> ' • 
Tlie i^  rcMtci >itkiervati<Ma> were noted for iactime* 5 and < alwi, iit 
wh« h ret«t i.i«rd f >rudut-i« 7 and « were obtained from Siand <, r»-
•pKci ivriy. 
lAtufli i 'W»m-JM.-<'li«it«MMF.3,«-4iiMM! (IM-Tlie lactone *(.'«» 
t 4t> «m«. tfv..l«s| with .lia>i> »„j-. iit*' MI Che maimer dewriluHl for 10. 
HulMniMMit wotkopkifiirtltil tl,«'ry>,i<illiu'4j frtuu light petnJeum -
«iUter^iM>niU««^itn. 1; nip j'«',»t;. IK 1725a, •72Ua,l2:iU. IIH4, 
lOM em->. A M L Caicd for r^H«<Or C. VM; H, laST. Fovai: C, 
77i»;H.t<UW. 
>^>s»-M-McociMtlc«l-4-<'n-«-«ie acM (13). A aohitkin at ! • (200 
mg) in 40 mL itf mrthaitolic NaOH 1,5%) was healed under reflux fuf 
2 h. Thi exrtKK of methAfiol was remover) under reduced prewure, and 
the residue was poured into water, acidified with dilute HCI, and 
•xtnicted with ether. Usual w<irkiip provided 12 as a nortroiitallizable 
oil (170 mg): UV 2:iO nm (. lOOOO); IR 3.5,50 .3200 br (COOll), J726 
a (COOH). 1675 a (C==C—C—O), 1010 w (C—C), 1180 cm"'. AnaL 
Calcd for CnHoOa: C. 77 88; H. 10..57. Found: C, 77.79,11,10.60. 
Methyl 3-Oxo-5,«>-tecochttl.st-4-en-&-aate (13). An ethereal 
•olution of 12 (12C mg) was treated with an excess of an ethereal so-
lution of diazomethane nd allowed to stand for 10 min in the cold. 
Usual workup provir'id 13 as a noncryslallizable oil (110 mg); UV 230 
nm (< 9860); IR 1 v;t5 s (COOCH.,), 1680 s (C—C—C-O). 1615 w 
(C-=C), 1190 cm-' (melhvl ester); NMR J 6.75 (d. C-5-H, J - 10 Hi), 
5.68 (d, C-4-H, J - 10 H I ) , 3.6 (s. COOCHj). 2.51 (mc. C-2-Hj and 
C-7-Hj), 1X 09,0.8,11.66 (meth-I protons). Anal. Caitd for C2sH480s: 
C, 78.13; h , 10.69. Found: C. 78.16; H. 1068. 
S-Oxa-,''-homo-'a-chole8tan-7-one '17) and 7-Osa-fi-
homo-.5a-cholrstan-6-ouc (IS). Reaction o'5«-cholestan-6-one"' 
(16) (2 g) with perbenzoic acid ii, I he usual manner gave a solid residue 
which was chromatographed over silica gel. Elution with light pe-
troleum-ether (14:1);' ive the uni- •acted I6(3(X)mg), mp'^sna inj..p 
98-99 'Q. Elution with light pelroleum-ethcr (11:1) provided 18, 
crystallized from light petri'eum as needles (250 mg): mp 126 'C; IR 
1722 s, 1185.1135,1080 cnr'; NMR i 1.26 (br s, C-7a-f(H). 4.16 (d, 
C-7a-aH, t/ - 3.5 Hz), 2.66 (dd, C-5-aH, J,^ = 10, J... » 5 Hz), 0.9 
O.a, 0.7 (methyl pro' ,m). Anal. Calcd for CWH46O2: C, 60..59; H. 11.44. 
: ..iind: C, 80.45; H, 11.39. 
Continued c'u'.ion wi'S the same solvent system fur'-'shed 17, 
crvsta'lizec fri •' ': ht f.e- -o!cum as ncedU>:^  (760 mg): mp 155 "C (lit* 
mp 14;U144 "CU" IR n20 s. 127.5, 10,3r m"-; NMR 8 4.16 (dd, '"-
5-aH. J,, = 10, J . , = 5 Hz). 2.5 (br s. C-7a-dH), 2.41 (d, C-7a-«H. 
J = 3.5 Hz), 0.9, C? ': • !'iv! protons). Anal. Calcd for Cz7H4602: C, 
80.59; H. 11.44. Foun. . <', ><0.-47; H, 11.51. 
3fl-Chloro-f>-oxa-iJ-iK'mo-.'(i-fliole,sfan-7-one (20) and 3/J-
chloro-7-oxa-H-homo-5a-cho'u' .ii-fi-onc (21). 3^-Chluro-5«-
choiestan-6-one' • (19) (2 gt on lre.itir,oiit with pfrbenzoic acid in the 
usual fashion and subsetjuent wnrkup ^i.\v>: a residue which was 
chr(...iat(ig.-aphcd over silica gel, Elution with !is;ht petroleum-ether 
(11:1) gave the unr ticted 19 (540 mu), m;)'- and mmp i'29 'C. Elution 
with light petroleuiri-ether '8:1) furnished 21, oryst.itliztd from light 
peroleum as fine needles |,);"i0mri: inp ] "> ''C, M 1 Js, 1195,1130. 
lOHri, 7,35 cw'^; NMR i 4,0!» (br ,-. C-'a-,;"), 4,0d (C-7a-uH, J 'b 
Hz),.3.70(br, )V„2= 14 Hz, ^•-;j-^»H),2.85 (dd,C-.5-.iH, J.,. = 11, J „ 
- 5 Hz). 0.9, 0.8, 0.7 (methyl protons). Ana). Calcd for CJTH.'.DJCI: 
C, 74.22; H, 10..'i0. Found: C, 74,35; H, U ' Further eluii<,n wi^ h light 
petrolcu... other (7:1) gave 20, crvslallizei. no; liqht petroluum (345 
mgl:mp ltt5 "C (lit.''mp 167-168 "C);'-'IR '"LSs, 1280. 101,:, 740 
cni'.NMR64.2l(dd,C-5-(>H,J . = 11, J . , = 5Hz), 3.G6 (br, H'l/j 
- n Hz, C-3-«H), 2,5 (br s, ( Va riH), 2.41 (d, C-7a-oH, J - 5 Hz). 
0.9, 0.8, 0.7 (methyl protons) Ana.. Calcd for C2TH4O02C : C. 74.22; 
H, 1' ;<0. Found: C, 74 ''O; H, 10.34. 
3c(-Bromo-l)-oxa-ii-humo "> .-cho' stan-7-one (23) and ifi-
Bromo-7-oxa-/l-homo-,5a-cholos.an-6-one (24). 3^i-B^omo-5a-
cholestan-6-one''' (22) (2 gl was treated with perben/oir ,-(id in the 
usual manner to provide a rrsidue which was chroinaioK' .iphed over 
silica gel, Elution with linOl lielroleum-ether 112:1) gave the unreacted 
22 (620 mg), mp'* and mmp 124 °C, Klution iih iigtil petroleum-
ether (8:1) afforded 24, tryslallizeil from lif;til ptlrolt'i.n as fine 
needle.s (460mg/: mp J"! C; IK 17.2s. 11"0, lliiO, Kihi). 720cm-'; 
NMR 44.1 (brs,C-7a-/JH),4,(ll (d,C-7a-rtH,J = 5Hz».3 6H(br. Wm 
- 14Hz.C-.'i-«H>, 2.M(dd.C 5-«H,./ ,j - U, J... -5Hz) ,0 ,9 ,a8, 
0," (methyl protons). Anal. Caled for C17H, ,0J,.-: C. 67 :i5; H. 9.35. 
Found: C, 67.4'2; H, 9 :t2. Further elution with light petroleuir ether 
(7:1) furnished 23, crystallized from light petrol uin (.'(75 mg): oip 183 
•C(liL'mpl79''(;);i''lKl7I5B. 12WI, Hm.720tin-';'Ki.MK(i4.2(d... 
C-.5-..n,J.,,- l l .« , , -5Hz»,:(70( l ir . IV,,,- 14 Hz.C :i ..H).2.51 
(br ». (;-7a-/lH). 2.41 td. C-78-<.H, -/ » ' lU), 0'', 0.8,0.7 (muthyl 
priitunii). Anal. Cab d for C«H4f,0.,,Hr C, 67.:i5. H. 9.;i5. Found: C, 
67.4.5; H, 9.36. 
Sodium-Pcntyl Alcohol Itrduvtion of 2(> and 23. The lactone S« 
(2<KI mgl was disMoived i 1 warm |>entvl alcohol (I't ml.) and to thin 
M<luti<>n was added sodium metal (I gt in Mii,.ilt puriions with inter-
milli-nt hratM.g during '.V\ mm. The h<iluiion WHS kept warm fiH'an 
additional |»rHid of 2 k Wlien alt the iiietnl tuid dixMiJvt-d, the rew tion 
mixture wus |NMired into cold water and worke<l up in thet .IKKMI 
maniH-r, foJlowerl i>y <oliimnchn>maloKrM|.hytn'eriiilii»gi>l. btfutt-
vide 17(18) mtil, mp and mmp I f/> '(.'.In nimilar inaniu-r 23 af h r<le4 
Horn J. Org. Chem., ViU. 4.9, No. I. '97N IIS 
ir. 
IMlMHh-FMlyl Alcohol Reduction of SI and Z4. Th« Uctom t l 
(900 mt) wax mihit>cte<l m ndiKtion in the manner ilcHcrilwd for 20. 
Uauai wnrkup f«il<>w«d by onliinun chromabtKraphy ov«r xilica n»l 
•fTorded IK (100 mg), mp and mmp 126 *C. Sinoilerly 24 wai trana-
fnnaad into IK. 
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Mass Spectral Studies on Steroidal Compounds 
VIII—A Comparative Study of 6- and 7-Oxalactones 
M. S. Ahmad,t G. Moinuddin and I. A. Khan 
Department of Chemistry, Aligarh Muslim University, Aligarh, India 
The mass spectra of three steroidal ring B 7-oxalactones and one 6-oxalactone have been examined and 
comparison made with previously studied spectra of 6-oxa isomers. Whereas the mass spectra of 
6-oxalactone$ are conspicuous by an intense peak at mje 318, no such peak was found for 7-oxalactones. On 
the contrary, the 7-oxalactones showed characteristic [M-CHiOr 'ons. Thus, mass spectrometry offers an 
excellent means of differentiating between isomeric 6- and 7-oxa e-lactones in the cholestane and ^-sitostane 
series. The fragmentation pathways suggested are supported by accurate mass measurement of some of the 
salient fragment ions. 
An earlier paper in this series described the mass 
spectra of several 6-oxaiactones, e.g. 1 and 2. in the 
cholestane series.' These spectra were conspicuous by 
an intense peak at mje 318 which was considered of 
'limited' diagnostic value in the characterization of 
such lactones. 
A mechanism (Scheme 1) was proposed for the 
genesis of the fragment ion rule 318 (C22H3XO). 
It was pointed out that since ion a could, in princi-
pal, also be obtained from an isomeric 7-oxalactone, 
such as 4, the peak at mje 318 can only be of partial 
diagnostic value in the characterization of the 6-
oxalactones 1 and 2. 
R = H; R = C s H , , ; X = 0 ; Y = CO 
R = C1; R' = C„H,,: X = 0 ; Y = CO 
= 0 
4: R - H ; R' = CxH,-,; X = CO; Y = 0 
5: R - C l ; R' = CsH,7; X = CO; Y = 0 
6: R==OAc: R'--=C,„H-,,; X = 0 ; Y = CO 
In view of the above remarks, it was considered 
desirable to substantiate the mechanism proposed in 
Scheme 1 by studying the mass spectrum of a steroidal 
ring B e-lactone (6-oxalactone) having a different 
sidecham. The difference in the sidechain will be 
reflected in the fragment ion analogous to the mje 318 
ion of the cholestane series. For this purpose 3/3-
acetoxy-6-oxa-B-homo-5a-/3-sitostan-7-one (6) was 
prepared by the usual Baeyer-Villiger oxidation of the 
corresponding 6-ketone. We were also successful in 
obtaining several 7-oxalactones, including 3/3-acetoxy-
7-oxa-B-homo-5a-/3-sitostan-6-one (3), 7-oxa-B-
homo-5a-cholestan-6-one (4) and its 3/3-chloro 
analogue (5)." The present paper is concerned with an 
examination of the mass spectra of 3-6 and the results 
are compared with those for the isomeric lactones. 
The mass spectra of the isomeric lactones 1 and 4 
(Figs. 1 and 2. respectively) have several important 
points of difference (Table 1). These differences may 
be considered of diagnostic value since other isomeric 
lactones ((2 and 5) and (3 and 6) also exhibited 
analogous behaviour. 
The mass spectrum of 1 has been discussed ade-
quately earlier.' The formation of some of the impor-
tant ions from 4, which have bearing on the structure 
determination and differentiation, has been 
rationalized in schemes given below. It should be 




t Author to whom correspondence should be addressed. 
00,30-493X/78/0013-0382$02.00 
382 ORGANIC MASS SPECTROMETRY, VOL 13, NO. 7, 1978 ©Heyden & Son Ltd, 1978 
MASS SPECTRAL STUDIES ON STEROIDAL COMPOUNDS—VIII 
Table 1. Difierences between the mass spectra of 1 and 4 
; iM-coi* 
X 
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Figure 1. Mass spectrum of compound 1. 
318(C22H380] 
1 II! 
I l l 
40 2 [M]* 
30 '20 160 200 240 280 320 360 400 420 
Figure 2. Mass spectrum of compound 4. 
pointed out that the propt)sed mechanisms for 4 are 
tentative in the absence of mass spectra of the deuter-
ated analogues. 
mie 372 [M-CH^O]-
The formula of this ion (C26H44O) was determined by 
accurate mass measurement and it is formed as shown 
in Scheme 2. 
The loss of formaldehyde from lactones under elec-
tron impact is a well known phenomenon.'' There was 
no evidence for the loss of CO from the molecular ion 
[4]^ as it occurred in the case of [1]^. However, there 
is no rationale for the loss of formaldehyde from [1]*. 
It was anticipated that [1]^ could lose ketene, but 
there was no convincing evidence for this. 
m/e 334 
This fragment ion [ M - 6 8 p obviously results by the 
loss of C-3—C-6 from the molecular ion. This loss 
also occurs in the lactones 5 (m/e 334) and 3 (m/e 
362). The genesis of the fragment ion m/e 334 from 4 
and 5 and that of the m/e 362 ion from 3 can be 
rationalized (Scheme 3). 
[ M - C O ] t 
m/e 318 (base peak) 
m/e 262 
Spectra of 1 and 4 4 
[M-CHjOjT; no (M-CO) " ion 
m/e 318; almost negligible 
m/e 262, 261 (almost of the same 
intensity), 260 
[M-68]"- (loss of C-3, C-4, C-5, C-6) 
m/e 318 
The fragment ion peak at m/e 318 is weak: however, 
in the spectrum of 1 the peak at m/e 318 is the base 
peak. It may be suggested that this ion could have 
been derived from [4]^ as shown in Scheme 2. How-
ever, this does not seem to be the case as there is no 
analogous peak in the other lactones 5 and 3. In view 
of the comparative data available for 5 and 3, it is 
suggested that the peak at m/e 318 could be due to 
trace impurity of 1 in the sample of 4. 
mIe 304 
Apparently the ion m/e 304 results by the loss of 
formaldehyde from the ion m/e 334, / (Scheme 3). 
m/e 262, 261 and 260 
One of the striking features of the 7-oxalactones 4 and 
5 is a bunch of peaks at m/e 262, 261 and 260 (in the 
intensity order 261 > 262 > 260) and analogous peaks 
at m/e 290, 289 and 288 (in the same abundance 
order) in the spectrum of 3. From this comparison it is 
obvious that these ions contain C-7a, rings C, D and 
the sidechain. In the spectra of the 6-oxa!actones 1 
and 2 there is a strong peak at m/e 262 (C|<,H34) and a 
comparable peak at m/e 290 in the spectrum of 6. 
This again shows that the ions at m/e 262 from 1 and 
2 and m/e 290 from 6 consist of C-7a, rings C, D and 
the sidechain. This subtle difference in the isomeric 
lactones is not clearly understood. 
mIe 232 and 218 
These fragment ions are represented as / and k, being 
derived from the B-nor ketonic species c by a 
mechanism already advanced for steroidal 6-ketones'* 
(Scheme 4). 
The mass spectrum of 5 (Fig. 3) is comparable with 
that of 4, but distinct from its 6-oxa isomer 2 (Fig. 4). 
As expected from 5, loss of chlorine and HCl 
occurred. 
The mass spectrum of 3/3-acetoxy-6-oxa-B-homo-
5a-|3-sitostan-7-one 6 (Fig. 5) gave the molecular ion 
peak at m/e 488 (C3,H„04) with the base peak at m/e 
346 (C24H42O). An interesting peak was also observed 
at m/e 446, which is compatible with the loss of 
ketene from the molecular ion. This loss of ketene 
could occur either from the lactone moiety or from the 
acetoxy function. 
A comparison of the spectrum of 6 with that of 1 
revealed a close similarity between the two. The loss 
of acetic acid was very pronounced. As expected, the 
spectrum of 6 had the base peak at m/e 346 
© Heyden & Son Ltd, 1978 ORGANIC MASS SPECTROMETRY,VOL 13, NO. 7, 1978 383 
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C«Hi7 
f4]t b m/e 372 (C .Hj jO) 
C K H , , 
Without going into fragmentation details of the two 
series of lactones, it is still possible to arrive at useful 
conclusions regarding the ability of mass spectrometry 
to differentiate between them, (i) The 6-oxalactones 6, 
1 and 2 lost CO from the molecular ions with subse-
quent loss of ring A to produce very characteristic 
fragment ions at m/e 318 (1 and 2) and at m/e 346 (6). 
(ii) The isomeric 7-oxalactones (3-5) behaved differ-
ently and lost CH2O from the molecular ions; interest-
ingly there was no evidence for the loss of CO from 
the molecular ions, (iii) Both the 6- and 7-oxalactones 
gave prominent peaks at m/e 262 in the cholestane 
series and at m/e 290 in the (3-sitostane series, which 
shows that in these ions C-7a, rings C, D and the 
sidechain are retained. However, the 7-oxalactones 4 
and 5 gave additional peaks at m/e 261 and 260. and 
analogous peaks at m/e 289 and 290 were given by 3. 
(iv) The 7-oxalactones 3-5 showed loss of C-3. C-4, 
C-5 and C-6 to give ion peaks at m/e 334 (4-5) and an 
analogous peak at m/e 362 (3), 
Scheme 2 
(C24H42O), thus supporting the mechanism proposed 
in Scheme 1. 
The mass spectrum of the isomeric 7-oxalactone (3) 
(Fig. 6) was found to be comparable with the other 
7-oxalactones 4 and 5, but distinct from 6. 
EXPERIMENTAL 
The mass spectra were measured on an AEI MS-9 
mass spectrometer at 70 eV using the direct insertion 
technique at a source temperature of about 250 °C. 
The molecular formulae of all the ions mentioned in 
[3]*: R = OAc: R' = C,„H2, 
| 4 F : R = H; R' = C,H,7 
| 5 F : R = CI; R' = C„H,7 
CHjO 
m/f 304. R' C^H, 
m/e 332. R' = C,„H 
HO 
Scheme 3 
mie 334. R' = C^Hi, 
m/e 362. R' = Ci„H, 
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CH, 
) 
mie Til, R = H 
m/e 266/268, R = CI 
mIe 290, R = OAc 
m/e 372, R = H;R' = C8H,7 
m/e 406/408, R = C1; R' = C8H,, 
mIe 458, R = OAc; R' = C,oH2, 
Scheme 4 
Figure 3. Mass spectrum of compound 5. 
m/e 218, R = H 
m/e 252/254, R = C1 
m/e 276, R = OAc 
•Je"!? 
iJ i-U 
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Figure 5. Mass spectrum of compound 6. 
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Figure 6. Mass spectrum of compound 3. 
he text were established by accurate mass measure-
nent relative to fragment ions of heptacosafluorot-
ibutylamine at a resolving power of 15000. 
The lactones 1-6 were prepared by the Baeyer-
/illiger oxidation of corresponding ketones.^ 
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